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GENERAL SPECIFICATIONS

Model . .o i ssmss S R e e V-1150-1
BEREIAE i o v o e e A 400 H.P. at 2300 R.P.M.
General Form
Bore ..oiiii i ittt 4.5”
BREREE 1 a o vam s s v N R R 6.0”
Number of Cylinders ..i. oo vavsvaesmsvaismis 12
Total Piston Displacement ............ .ot 1145 cubic inches
Cylinder arrangement ........... . 60° Vee
Compression: Ratio . c. cwewcis ses o e s mamesswsnss 53 to 1
Cooling . ccvvmimgy span s e R S e T et Fresh water through engine. Sea water through heat ex-
| changer to cool fresh water.
Drive ..... e et et ar e a e Direct
Overall Dimensions and Position of Center of Gravity
Leagth ..ociviean ssiasssnne s vnii R 80"
Wadth .o ien 00 o S B e S e R R MR 3514"
Height . ......c.oiiiiii it ii s 314"
Height above engine bed......................... 248"
Depth below engine bed .................. .00t 74"
Centerline of Crankshaft toenginebed.............. 215"
Distance center to center of engine bearers (Engine
Hold Dowin Bolts) o ivauvmmaniwsammsanams s 1834"
Minimum Distance between engine bearers.......... 1634”
Centerline of crankshaft to lowest point............. 10”
Height of Reverse Gear Lever............. cve-v..3274" above centerline of crankshaft
Center Pf Gravity
Beiht ocsasinnviss e ons v sve s 434" above crankshaft centerline
Aft of centerline of forward engine hold-down bolts. 2514"
Forward from rear face of driving flange. ......... 41"
Weight . ... i iiiaaann e 1580 1Ibs. (including all components as shown on photo-
. ‘ graph)
Firing Order
Left Hand Engine
7 3 11 5 9 1 Flywheel
2 10 6 12 4 8 * :
Ignition System :
1 00 =2 Dual, battery, 12 volt
OIS oovinnnan asgmnnaissssvameiiveds s Esies e Delco-Remy, 12 volt
Distributors: oo siissvssunsiesin dia s Delco-Remy, Rotation CW facing drive end of distrib-
utor
Distributor Breaker Gap ............... ..., AR 015"
BpRtE PHIBS. .. covvvivmimismunsiies By AC 83 or Champion 6 Commercial 62
SPark PIug Goap o oisoitciio e ininaimms nebmmm e 020"
Ignition Timing .
Exhait Plugs ..o vovonmans cossimassnas R 36° B.T.D.C.
Intake Plogs oo onss srs i d ey U3g S n s aans 32° B.T.D.C.
SWIteh. ©oscaravaeii ik R T e Dual Type
Master Ignition Switch for Engine Room ........... Push-Pull

13
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.............



Valve Timing (plus or minus 5° on crankshaft) and

Clearances
Intake Opens . cocvvrssvnisine v davavess swias 5° B. T.D.C.
Intake Closes . ......covviiiiiiiiiinnnnnns ....35° ABD.C.
JORNBNE T oo v o R R R S (RS 55° B.B.D.C.
Exbigust Closes: .. .o inavineem e e aaes 10° AT.D.C.
Intake Clearance: oiaiivvsiis vaivimes vossssmiiey 015"
Exhaust Clearance ............... ... coila..., 015"
Fuel System
Carburetors . ...covit it et e Two double barrel up-draft Bendix-Stromberg having
the following setting :
NAYS5D
Barrel Diameter .............cciiiiiiiininnnnns 2?;.‘;’5'"
Venturi Diameter ..........cc0iiiiiinninnnnn. 134"
Mam - Menng Jot ..ooievmninian i #43 Drill
Main-Air Bleed ovsacasvamasiaisiniiive viteiiai #49 Drill
CpperiWell Bore coiviains sl saimavs, albaes T4o"
Upper Bleed Holes ..........o o ivvnnnnnrenn. 4—+4£50 Drill
Lower Bleed Holes .. ...ivs o uvuimivaenviss s 8—#4 Drnill
Pulsation Control Nozzle Bore ................. #29 Drill
Idle Feed Holes (two holes) ................... 352 Drill
Idle Metering Jet ...cciniviiininnnnennnsnn #61 Drill
Idle Ay Bleed oo onusnmnnin aommewmmameseess 47 Drill
Idle Discharge Jet oo vvv sinnvivvsie e v 48 Drill
Mixture Control Nozzle ....................... #40 Drill
Mixture Control Valve Closes On ............... #60 Drill
Discharge Nozzle Holes . ....cuiivria sivisanies 6—#26 Drill
Fladt Needle Seat s uvvvvimuiswen snappavnisa #9 Drill
Float Level (below parting surface) ............. %"
Fuel Recommended ...................coivinnnn. 72 Octane Minimum
Fuel Pump ......coiiiiiririiensnnnnnnnnnanss Engine driven, rotary blade type with integrally built
: pressure relief and by-pass valve.
Fuel Pressure : ioi coiciimana s ashewis siinaes 3 to 5 Ilbs. per square inch (See Page 20)
Fuel Filter . .ovoiei it iieeeeneannenns Purolator Disc Type
Carburetor Priming Pump ...........ccivvenennn. Wobble Type—Hand-operated
Manifold Priming Pump .........coivviiiniinn.. Plunger Type tvith single, dual or triple outlets de-
. pending on number of engines in boat.

Lubrication System

-----------------------------------------

iiiiiiiiiiiiiiiiiiiiiiiiiiii

Oil Pressure Pump
Oil Scavenger Pump
Oil Filters
Oil Tank

aaaaaaaaaaaaaaaaaaaaaaaaaaaaa
----------------------------
------------------------------------

-------------------------------------

Cooling’ System

Type
Capacity per engine

T N e R R N

-----------------------------

14

Pressure
OES0 USA—Spec-2-104B (See Page 22 f“.r grades,
pressures, temperatures.)

Hand-turned, edge type filter
Suggested Capacity approximately 13 gallons (Allow
10% of this volume for foaming space.)

Fresh water using heat exchanger
|1 gallons (as shown on photographs)



Fresh Water Pump

TN v o e B s R A SR Centrifugal
Capaeily s riimiieiEg T 100 gallons per minute
Sea Water Pump
B Gear, driven from forward end of crankshaft
EREHETEN o a0 om0 Smierive e A AR R 70 gallons per minute
Water Temperatures . ...........cccviiieerunnnnnn Controlled by thermostats (See page 22.)
Anti-freeze Requirements . ..............cc0vuun.. See page 21

Electrical System

RSB o vmicssinn s o s TR ST R RGN e 12 Volt, D.C,, Positive Ground—Auto Lite
WD vivainiiras e avibeaiisininas A asa R o R R R 8 RR Al Shunt '
POl -osonisvmssinsveismsans s s e 2
Broshes .. ...oueia0s o A RS s e 2.
Rotation ......c.vviiiirnnnnnnnnennnannncennns Counterclockwise facing drive end
o] = = + P 1.765 x engine speed
CoBteol . .xismeim s e smemm e e e raren e Vibrating Type Current—Voltage Regulator
Generator Cut-in Speed .................. 1....465 RPM engine speed
Lowest Engine Speed for full generator output....815 RPM

Voltage Regulator Assembly ............. e 12 Volt, D.C., Auto-Lite
Ground Polanity ... covosmeimns o meis s Positive
Carbon KesiEtors «icueqavs seaevmvaiidissvad 2 used—R]1 marked 80, resistance 76 to 84 ohms
R2 marked 20, resistance 19 to 21 ohms

Circuit Breaker .......iiriirinennnnnnnns Contact point gap .015” minimum

Contacts close 13.0 to 13.75 volts
Contacts open 1.0 to 5.0 amperes discharge

Voltage Regulator Unit ............coiviiiininnn... Operating Voltage—Allowable Variation =+.30 volts.
Temperature F 50° 60° 70° 80° 90° 100° 110°
120°, Volts 14.59 14.54 14.50 14.46 1442 14.37

14.33 14.29 .
Current Regulator .............coiiviiennnnnns Operating Amperage—29 to 31 amperes
0 1 o - AR Auto-Lite 12 volt D.C.
FROEIERONE om0 A B R . Clockwise facing drive end of starter
e T 4 |
Brushes i e e S A R T .4
Starter Relay ..........coiiiiiiriiiiiiiinnnnn. Leece-Neville Electromagnetic Type
Starter Push Button ............ccoivivuenn.nn. . Leece-Neville
BRRIERY wvcin cim wavos o mess sk e Son i a4 S s i 12 volts (1.240 suggested minimum gravity)
Generator Fuse and Fuse Block. ................... 40 Amps.
AT oo e R e S T e 30-0-30 Amps.
Exhaust Manifolds
TR om0 T RO N B e Copper, entirely water-jacketed
Reverse Gear
NI a0 00 W et S 0 BB AR B B Bevel Gear, Planetary type
_ Lubrication . ..coiiiiit it i i e e Force feed in forward, neutral and reverse
Reverse Sped ..o conews compmammesmm s 100% engine speed -
Maximum engine speed inreverse . ................ 1500 RPM
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Rotation of Propeller ...........ccciiiiiinearinnnn. Left Hand (counterclockwise) standing aft and look-

ing forward

Standard Equipment

1 Ammeter (30-0-30 Amps.)
1 Block-Fuse a
1 Cable and Casing Assembly-Tachometer

22 Clamp-Hose—No. 3
22 Clamp-Hose—No. 5
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2 Coil-Ignition

1 Cooler—Oil

1 Exchanger—Heat

1 Fuse (40 Amps.)

2 Gasket—Exhaust Manifold End Flange

1 Gauge—Fuel Pressure (0—-10 P.S.1.)

1 Gauge—Oil Pressure (0-200 P.S.I.)

2 Gauge—Temperature (32°-212°F.)

1 Hose—1" 1.D. x 214" long

Hose—114" 1.D. x 214" long

Hose—134" 1.D. x 2%4” long

Hose—2 " 1.D. x 24" long

Hose—134" 1.D. x 2" long

Indicator—T achometer-0-2400 RPM
Pangl—Instrument

Pump—Priming (Hand Type) with 2 Elbows
Pump—Wobble (Hand Type)

Push Button—Starter Switch
Regulator—Voltage 0
Relay—Starter

Strainer—Fuel

Switch—Ignition (Pilot House)
Switch—Ignition Engine (Engine Room Master Cut Out)
Tank—Fresh Water Expansi‘nn
Thermostat—Assembly

Wrench—Crankshaft Hub Nut (Per Two Engines)
Wrench—Spark Plug

S T . e« (R W L B
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STANDARD ENGINE CLEARANCES

A.]Inw;hle Before
Part Min, Desired Max. Replacement or
Readjustment

Camfollower—dia, clear. in guide. .. ............ccv.... .0005 0015 0025 004
Camshaft—dia. clearance ..............coivnvnann.... 0015 0020 003 005
Camshaft—end play. ......c..ooiviiiiiiiecinnnianans 005 005 015 —
Crankshaft—end play ........ciiiiiiriiiininnnrnn. 005 005 015 —
Crankshaft—dia, clear. in bearings.................... 002 — 0045 006
Connecting Rod on crank pin—dia. clearance............ 0022 - 0037 006
Connecting Rod on crank pin—end play................ 009 , .009 024 040
Connecting Rod (link) on master connecting rod—end play.| .006 006 008 012
Gears (ALL) backlash whencold! .....................

Pistonattopland .......covvviiriniinnineernnnnnnnns 017 .019 021 025
Pistoni at bottom of SKirt. . osmvinesassme o essmemmwss 010 012 014 020
Pistan PN i PIIOR . oo waa i e e i mie s e waieei @i 0005 001 0015 003
Piston pin in connecting rod—dia. clearance.......... ... .0005 0015 002 004
Piston ring at root of groove . ........cciiiinnnnnnnn. 043 —_ 077 —
Piston ring N groove . .........c..eveeeenernsennsnnns 001 0015 002 005
Piston Ting gap ........oeviniinninnnennnens e 007 .008 013 020
Spark Plug Gap (B.(5.) ...ccivevevimswsenvesose wins], B 020 022 035
TAPPRE TR oo s e s s R R e 014 015 016 018
Valve—dia: cleariin guidesiviiiseisivsinsaiaeive i 0025 003 004 006
Link pin in master connecting rod—dia. clearance........ 0001 — 0003 -~
Link pin in link connecting rod—dia. clearance........... 001 .001 0015 006

STANDARD REVERSE GEAR CLEARANCES

Bell Crank ball end and insert ...............c.o.unn. 001 002 003 008
Bevel gear backlash when cold.............. ... ...... 004 .008 012 020
Brake band and drum side clearance.................... 010 012 015 —
Reverse gear shaft in spider bearings. . .................. 010 — 013 .020

1Refer to page 8.

End-wise location of link pin in master rod-end of link pin must not come closer than .005” to straight edge

laid across side of big end.

TORQUES ON V-1150-1 ENGINE NUTS

Main Bearing Through Studs. ...................... 50 ft. Ibs. Then tighten further to next cotter pin hole
Connecting: Rod Bolts i s a@msim dv 32 ft. Ibs. Then tighten further to next cotter pin hole
Spark Plugs ...... Kot s e e S s R A S B i AR R R s R SR ST R 40 ft. Ibs
DESCRIPTION 2. The filywheel, or reverse gear end of the engine,
The following topics in this section are discussed to is to be designated as the rear.
enable the operating personnel and mechanics to under- 3. A right hand engine is one which rotates clock-
stand the design, cbnstruction, and functions of the wise when viewed from flywheel end.
Vimalert V-1150-1 Marine Engine. 4. A left hand engine is one which rotates counter-
Designation of Engine Ends clockwise when viewed from the flywheel end of
The following notation is used throughout this book : the engine.
1. The distributor end of the engine is to be desig- 5. The right bank of cylinders is on the right side

nated as the front,

oigized vy (GOOGLe

when viewed from the flywheel end of the engine.
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6. The left bank of cylinders is on the left side of
the engine when viewed from the flywheel end.

7. Cylinders are numbered starting from the fly-
wheel end of the engine.

Crankcase

The crankcase is of cast aluminum alloy and is very
rigidly constructed. Upper and lower portions split on
the crankshaft centerline, and the respective parts of the
eight main bearings are carried directly in the trans-
verse webs of the crankcase upper and lower sections.
The aluminum alloy reverse gear case is connected
directly to the after end of the crapkcase and houses
the reverse gear proper and the large double row ball
bearings that take the propeller shaft end thrust. The
two sections of the crankcase are rigidly fastened to-
gether with through bolts.

Main bearings are steel back removable shells with
babbit lining. The upper halves of the bearings are held
in the transverse webs of the crankcase upper section
by plain dowels; the lower halves are held in place in
the transverse webs of the crankcase lower section by
hollow oil tranfer tubes. Provision is made between the
last two main bearings on the reverse gear end of the
crankshaft to absorb any end thrust that this shaft might
be subjected to due to angular installation of the engine
in the boat.

At periods of overhaul, it is important that the crank-
case be thoroughly inspected and that oil passages be
thoroughly cleaned.

Crankshaft

The crankshaft is of the conventional eight (8)
bearing type, made of chrome nickel steel. The shaft is
machined all over and journals are accurately finished.
Special plugs and transfer tubes aré provided to convey
pressure oil to the crankpins. These, as well as all other
oil passages should be thoroughly cleaned out during
each overhaul. The shaft itself should also be thor-

oughly inspected  (including magnaflux) and cleaned at
this period.

Connecting Rods and Bearings

The connecting rods are of the master and articu-
lated type. Both rods are steel forgings machined all
over. The lower end of the master rod is fitted with a
babbit, steel back, renewable shell bearing. Link pin
and piston pin bearings are of bronze. The link pin is
held in its proper place in a boss on the master rod by
a bolt and nut.

Pistons and Piston Pins

Pistons are high tensile strength aluminum alloy,
and are fitted with two compression rings and one oil
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scraper ring, all of which are located above the piston
pin. The full floating type, alloy steel piston pins
are retained lengthwise in the piston by spring circlips,
and are lubricated by spray from the crankpin bearings
and by excess oil scraped from the cylinder walls by
the oil scraper ring. This oil passes through small.
holes located just below the lower ring.

Cylinder Heads and Blocks

The cylinder sleeves are closed at the upper end,
and are screwed and shrunk in the aluminum alloy
cylinder head. The head is cast six en bloc. The sleeves
are removable for replacement purposes only under the
manufacturer’s supervision. 1 he aluminum alloy water
jacket is cast in one piece and is assembled over the
lower end of the six sleeves, the water joint being main-
tained between the sleeves and jacket by composition
gaskets under the sleeve flanges. The upper joint is
made tight with a copper asbestos gasket. The blocks
are firmly attached to the crankcase by short studs at

the crankcase decks.

Yalves and Valve Gear

Each cylinder is fitted with four interchangeable
steel tulip valves, two intake and two exhaust, seating
directly in the steel cylinder sleeve head. The valve
stem guides. are cast iron. The camshafts are mounted
on the top of the cylinder heads in six aluminum
brackets, the shafts runming directly in the aluminum.
‘These brackets are carefully dowelled to the head and
are interchangeable, no alignment, reaming, or hand
scraping being necessary during manufacture or over-
haul. The intake camshaft is driven by the exhaust
shaft by means of spur gears at the distributor end of

the engine. A bevel gear is mounted on the exhaust
shaft as follows:

The spur gear on the exhaust shaft is extended be-
yond the width of the mating intake gear, and the
bevel gear is internally splined to fit over this exten-
sion. A single large flanged nut holds this gear on’the
shaft. As the number of teeth on the spur gear differs
from the number of teeth in the bevel gear, a very
fine adjustment is obtained on the timing by shifting
the gear in relation to the shaft,

One cam operates two valves through a Tee shaped
camfollower working in a bushing in the cylinder
head, the camfollower removing all side thrust from the
valve stems. The valves are adjusted by adjusting
screws clamped in the ends of the Tee camfollower.
The camshaft bearings are pressure Jubricated and

the camfollowers and valve guides are lubricated by
splash.
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Accessory Drives (see page 8)

The camshafts, distributors, fresh water pump, sea
water pump, pressure oil pump and scavenger oil pump
are driven from the accessory drive shafts. This system
is composed of a bevel gear splined to the end of the
crankshaft which drives an upper and a lower vertical
drive shaft, and the gears attached to these shafts
from which the various accessories are driven, The
camshaft driveshafts are parallel with the centerlines
of the cylinders. At the upper end of the upper vertical
drive shaft is located the spur gear which drives the
two distributors.

The fresh water pump is driven from a bevel gear
just below the distributor drive gear while the sea water
pump is driven directly from the end of the crankshaft.
Provision is made at this point to reverse the direction
of all accessory drives on opposite rotation engines so
that it is not necessary to maintain left and right hand
parts for any of the accessories.

Located directly below the sea water pump is the
oil pressure pump. This is driven by a bevel gear on
the lower vertical drive shaft while the engine oil
scavenger pump is driven directly from the end of this
shaft.

The fuel pump is driven by a bevel gear located on
the left camshaft drive shaft.

Fywheel Markings Used for, Engine Timing (see facing

page 8)

The following markings will be found stamped on
the reverse gear clutch housing just under the timing
inspection hole in the top of the upper reverse gear
cover :

“IRTC,” when in line with the inspection hole
pointer, will indicate that the number one cylinder of
the right bank is on top dead center. Thirty-six de-
grees before this mark is stamped an “E” and thirty-
two degrees before it is stamped an “I”. These marks
are used to set the ignition timing of the exhaust and
intake distributors respectively, for the right bank
number one cylinder. To complete the timing, then,
for the entire engine requires only the connection of
the proper high tension distributor wires to the correct
spark plugs in accordance with the firing order.

Five degrees before this “IRTC” mark is stamped a
“5”, and ten degrees after it is stamped a “10”. These
marks are used to set the valve timing (inlet opens five

degrees before top center and exhaust closes ten degrees

after top dead center) for the number six cylinder of the
right bank. The number six cylinder is used for valve
timing as the number six crankthrow is on top center
at the same time as is the number one crankthrow.

Therefore, number six cylinder is just starting the in-
take stroke while number one cylinder is just starting
the firing stroke. The necessity of turning the flywheel
through 360 degrees is therefore eliminated.

Approximately sixty degrees in a clockwise direction
(standing aft and looking forward at the engine)
from the “1RTC” mark is stamped a “6LTC"” mark.
This indicates that the number six cylinder of the left
bank is on top dead center, As the number one cylinder
of the left bank is also on top center when this “6LTC”
mark lines up with the inspection hole pointer, it is
obvious that it is only necessary to turn the flywheel
in the direction of normal engine rotation from the

“IRTC” mark to the “6LTC” mark (approximately

sixty degrees) to set the valve timing for the number
one cylinder of the left bank. The marks “5"” and “10”
cither side of the mark “6LTC” are for this purpose.

Lubrication System (see page ﬁ]

The lubrication system of the V-1150-1 engine is
of the dry sump type. A gear type pump draws oil
from an external oil tank and forces it under pressure
to the main bearings, connecting rods, camshafts, cam-
shaft bearings, accessory drive bearings and reverse
gear. The oil is scavenged by an entirely separate scav-
enging pump which returns the oil through the oil
cooler to the oil tank. The suctions of this scavenging
pump are located in the forward and after ends of the
oil pan and in the lower reverse gear case.

Located on the oil pressure pump is the pressure
regulating or relief valve, which controls the pressure
on the outlet side of the pump. This regulating valve
is manually adjusted from the outside by releasing the
locknut and turning the adjusting nut in the desired
direction. Turning to the right (clockwise) increases
the pressure ; while turning to the left decreases it. The
excess oil is by-passed to the suction side of the pump.

Located on the right side of the lower crankcase is
a check valve which eliminates any oil flow from the
oil tank into the engine during idle periods. Directly
after this check valve on the oil pressure line is a disc
type oil filter (Cuno). This filter should be kept clean,
and in a free filtering condition at all times by turning
the external handle. There is no danger of turning the
handle too.often or too much as there is nothing to
wear out and nothing to replace. This handle may be
turned while the engine is running.

A bronze tubular type oil cooler is supplied with each
engine. The engine cooling water-passes through the
copper tubes, the oil passing through the spaces between

them in a generally counterflow direction to that of
the water.
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An oil tank of approximately 13 gallons capacity
should be used with each engine. The location of the
tank filler should be such that it is impassible to fill the
tank completely and therefore ample venting and ex-
pansion space (approximately 10 percent of total vol-
ume) is always provided at the top of the tank. During
installation, the tank should be placed as near the inlet
of the oil pressure pump as it is possible to get it so
that short lines may be used throughout the system.
Considerable care must be taken to keep the tank clean
and free of foreign material both during ‘nstallation
and after the boat is in operation,

Fuel System (see page 7)

The fuel tanks and all piping up to the engine fuel
pump are supplied and installed by the boat builder.
This piping should accommodate the fuel strainer which
is located at the low point in the line just before the
pump. Special care should be taken to maintain a
minimum number of valves and connections in these
lines so that the possibility of any leakage is eliminated.

A manually operated wobble-type pump is installed
so that the carburetors may be fully primed before the
engine 1s started. D'ilring engine operation, an engine
driven fuel pump maintains carburetor fuel pressure.
This pump is driven from the left bank camshaft drive-
shaft at the forward end of the engine. An internal by-
pass compensates for all over-capacity of the fuel pump
and maintains constant pressure on the carburetors.

Before installation on an engine, it is important that
a new fuel pump be tested with oil by hand in order to
determine if it is of correct rotation.

A plunger type engine primer is provided to inject
fuel into the intake manifolds before cranking the
engine. Suction for this hand primer must be taken
from a point after the engine fuel strainer. Orifices are
located in the primer fittings at the intake manifolds
to distribute and atomize the fuel as it is injected
into the manifolds. To use this primer, it is necessary
to push the plunger in and turn it in order to release
it from the locked position. Care must then be taken to
return it to the “OFF” or locked position again after
use.

Induction System

Two duplex updraft type carburetors are mounted
on two divided intake manifolds, These manifolds are
jacketed and warmed with fresh water. Each carburetor
has two barrels of 234 inches actual diameter with
throttle shafts running fore and aft, and geared to-
gether. The float mechanism is of the “Y" type with
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two floats in two chambers. The floats, however, are
rigidly connected together and the float chambers are
joined through a fuel passage:so that the resulting action®
provides normal fuel flow to the jets even though the
boat is pitching or rolling.

Air 1s delivered to the carburetors through an air
cleaner screen attached to a duct which is located under
the carburetors between the cylinder blocks.

Cooling System (see facing page 4 and page 5)

The engine is cooled by fresh water which ‘is circu-
lated by means of a centrifugal pump located just
above the sea water pump on the forward end of the
engine, 1his fresh water pump discharges into the
distributing manifold at the lower part of each cylinder
block water jacket. The water then passes upwards
to the cylinder head, out through a manifold, and into
the exhaust manifold jackets. Directly after the exhaust
manifolds, the water passes through the thermostat,
the fresh water heat exchanger, the oil cooler, and back
into the inlet of the fresh water circulating pump.

A vent line is connected to the cooling jacket of the
uppermost intake manifold and leads directly to the
top of the fresh water expansion tank. Considerable
care must be taken that these vent lines are so ar-
ranged that steam or air traps will not be formed in
them and that all water passing through them will be
completely drained when the engine stops. A line from
the bottom of the expansion tank is connected to the
inlet of the fresh water pump.

A gear type sea water pump is mounted on the for-
ward end of the engine and is driven directly from the
forward end of the crankshaft. Provision is made to
reverse the position of this pump for opposite rotation
engines so that the pump inlet and outlet are in the
same relative position for both left hand and right
hand engines. The pump driving gears are located in-
side of the engine crankcase and are lubricated with
engine oil while the pump out-board bearings are water
lubricated and require no attention. Shims, adjacent to
the driving gear ball bearing outer races, are provided
for adjusting the endwise location of the impellers in
the pump bodies. If the shims should become misplaced
during overhaul, the correct thickness is easily ob-
tained by locating the impellers so that the outboard
end surface (between the teeth and the outboard jour-
nal) of the gear hub is flush or .001 below the parting
surface of the pump.

It is important that suitable drains be installed at
all low points throughout the entire cooling system,
for use in freezing weather when suitable anti-freeze
has not been provided.



Ethylene Glycol (Prestone) and
Water Anti-freeze Mixtures -

Specific .
Pamiee | Rame | tHle | T
glycol at 60° F.
10 214° 1.016 |26° F. above zero
20 41,° 1.031 |16° F. above zero
30 6° 1.045 3° F. above zero
40 8° 1.058 |11° F. below zero
50 91;° 1.070 |[31°F. below zero

Ignition System (see page 11)

Two complete and independent ignition systems com-
prised of two dual distributors and two coils are used
for ignition on the engine, supplying the two spark
plugs for each cylinder. The distributors containing
the condensers, are mounted on the forward end of the
engine and are driven at one-half crankshaft speed from
the top of the vertical driveshaft. The left distributor
fires the spark plug located on the exhaust side of each
bank of cylinders, and the right distributor fires the
spark plugs on the intake side of each bank of cylinders.

Distributors (see facing page 8)

The Delco-Remy ignition distributor uses the single
spark principle. The breaker cam has twelve lobes
with two sets of contact points, the breaker arms and
contacts being arranged so that both sets of points open
and close the coil primary circuit simultaneously or in
synchronism.

The distributor shaft is supported on two ball bear-
ings. Both bearings are the sealed type and require
no additional lubrication. The spark advance is fixed
and, therefore, on spark advance control is required.

The distributor cap has side outlets for the high

tension leads and is openly constructed to prevent
moisture from collecting between the leads. The leads
are assembled in tight fitting rubber nipples, the leads
being cut off squarely and assembled to the full depth
of the nipples. When assembling the wire and nipple
to the cap, the wire should be pierced by the needle
point above each insert, and the flat surface of the
nipple should fit squarely with the inside flat surface
of the top part of the cap and insert. The needle points
should be pressed through the nipple with a soft wood
block to get the needle squarely through the wire.
- The rotor is of the single spark principle. It is an-
chored to the circuit breaker cam by a semi-circular
locking spring, which must be in place when the rotor
is assembled onto the cam.

vigiizea oy (GOOGE

The points are adjusted as follows:

1. Adjust contact point opening of each set of points
to .015 inch point opening or 21° cam angle
(contact dowel).

2. Loosen the locking screws which hold the upper
or movable breaker plate in plage and rotate
the eccentric screw to synchronize the two sets
of contact points so they open and close simul-
taneously. Disconnecting the lead between the
two contact supports, and connecting two test
lamps to the contact sets, will provide a con-
venient means of checking synchronism. The two
lights should come on and go out together as
the distributor shaft is rotated. Breaker contacts
should always make full, even contact with each
other when they come together and.should open
the proper amount when fully separated.

Time the distributor to the engine in accordance
with the instructions as specified, by loosening the hold
down screws and rotating the distributor as necessary.
If there is any occasion to loosen the cam, care must be
taken subsequently to tighten the cam locking screw

down firmly so that the cam will not loosen in oper-
ation,

Spark Plugs

AC 83 or Champion 6 Commercial 62 spark plugs
are used on the V-1150-1 engine. In order to obtain
satisfactory operation from these plugs the following
suggestions are made in regard to their care and main-
tenance:

1. Always handle all spark plugs carefully. Never
grasp in a vise, tighten abnormally, allow to get
dirty, misuse, drop, or roughly handle any plug
at any time.

2. Always wash each new plug with plain (not
leaded) gasoline before installation in order to
remove grease applied to them before they leave
the factory. This same type of gasoline should
also be used for cleaning used plugs and their
terminals, Very fine sand paper not emery cloth,
is used for polishing purposes.

3. The spark plug gasket should, if possible, be
replaced each time a plug is installed.

4. Always use the proper torque to tighten the plugs
in the engine. (See page 17.) More torque will
usually result in plug distortion and change of
the gap setting.

5. Care should be taken when installing plugs to
be sure to use the proper wrench to grasp the
plug by the hexagonal body near the lower end
(the gap end) of the plug.
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Generator and Starter (see pages 9 and 10)

The electrical system of the engine consists of the
generator, the voltage regulator, the starter, the starter
relay, the starter push button, the ammeter, the igni-
tion switch and the required fuses.

At 12 volt, shunt type, D. C. generator is gear
driven from the crankshaft and is mounted on the after
end of the upper crankcase, where it is readily acces-
sible, It is equipped with a reverse cutrent cut-out and
an electromagnetic voltage regulator which regulates
the voltage within close limits. The generator furnishes
power for ignition, keeps the battery fully charged,
and furnishes additional power up to its capacity for
other uses as may be required.

The voltage regulator is mounted in a metal box
separate from the generator. During installation, the
regulator should be placed near to the generator in
order to eliminate as much wiring as possible.

The starter is mounted on the after end of the upper
crankcase, and is arranged for remote push button
control. The armature shaft carries a pinion gear which
meshes with a larger-gear on a countershaft. This
countershaft carries the Bendix spring and pinion which
meshes with the flywheel ring gear when the starter
operates,

The starter relay is operated through the push
button control on the instrument board energizing a
solenoid in the switch box which closes the main con-
tacts in the starter circuit. This relay should be
mounted as close as possible to the engine so as to
sharten the wiring. The following table should be used
as a basis for the wiring system connecting the battery,
starter, and relay:

Total length of circuit in feet...0-8 8-16 16-24
Recommended Wire Size........ #1 300 #0000
(See Wiring Diagram, page 11.)

It is important to check all wiring connections in-
cluding those on the generator, regulator, starter, am-
meter, starter relay, battery and ground to be sure that
they are clean and tight. Special attention should be
given to the battery connections as these are subject
to corrosion and must be protected.

Reverse Gear

The reverse gear is of the bevel gear, planetary type
operating in conjunction with a multiple disc clutch to
give the forward, neutral and reverse conditions. (See
Reverse Gear Assembly, facing page (8). The mech-
anism is operated manually by means of a lever
located on the side of the reverse gear housing.

In the forward position, the entire assembly of the
flywheel, clutch, pinion cage, and pinions turns as a unit.
The toggle joints located around the clutch throw-out
bearing collar are in the over center position and hold
the clutch plates tight, allowing the driving torque of
the engine to be transmitted to the engine hub shaft.

In the neutral position, the toggle joints release the
pressure on the clutch plates, and, as the brake bands
have not yet tightened on the brake drum, the reverse
gear shaft is free to run independent of the motion of
the crankshaft. This results in a planetary action being
set up, causing the gear cage and pinions to rotate
slowly around the now independent reverse gear shaft
gear,

In reverse, the brake bands are tight on the brake
drum while the plate clutch is still released. This fixes
the position of the pinion'cage and the pinions, and re-
sults in a counter-rotation of the reverse gear shaft.
(See illustration facing page 8.)

The reverse gear shaft is located endwise by a large
duplex ball bearing which takes all propeller thrust
both in forward and reverse.

OPERATING INSTRUCTIONS

Recommended Operating Pressures, Temperatures
and Speeds

(Pressures are in pounds per square inch.
Temperatures are in degrees F.)

Oil pressure:

Desired ................ 90 at 2300 R.P.M.
Maximum .............. 100 at 2300 R.P.M.
Minimum .............. 85 at 2300 R.P.M.
Idling ......cciviiiiiiiiiniinnnn 20 minimum
Fuel pressure at carbur:_tnr desired. .......... Jtob
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Oil in temperature under way:

Grade ..:c:50050% OE 50, USA—Spec-2-104B
Desired ..... e e e 120
Safe MR voieenmmvemeenossss e T
Safe minimum .........ccoviiiininnnnnnn 100
Oil out temperature:
Safe maximum .........cc000ienenn T 220
Fresh water temperature out of exhaust manifolds:
Desired voesisninsinsn ds T e e 160
Maximum .....covveeneans RS R 180
MinImum . ....veenrenennnsnrsnannnnnns ‘140



Maximum forward speed ............2300 R.P.M.
Minimum forward speed ...... evees. 600 R.P.M.
Maximum idling speed ...............800 R.P.M.
Desired idling speed .............. ...600 R.P.M.

Maximum reverse speed .............1500 R.P.M.
Desired engine speed for shifting
FEVRIRE BRET iniavicivionwsiorsin lom o whiniec simss 800 R.P.M.

Preparation for Operation

1. Read this handbook carefully.

2. Maintain a log of engine operation.

3. The operator should be thoroughly familiar with
the piping and electrical systems so that the proper
valves and switches will be open or closed, as the case
may be, for proper engine operation.

4. The engine should be handled strictly in accord-
ance with instructions at all times.

5. Make a final inspection of the boat to make sure
that no explosion or fire hazards are present.

6. Check all instruments and gauges.

7. All strainers and filters of the fuel, lubricating ol
and water systems should be inspected and cleaned, if
necessary. Clean oil filter after first two hours oper-
ation of a new engine or after a new installation.

8. Make sure that the carburetor throttles open and
close fully.

9. Fill the engine oil supply tank approximately
3, full (do not fill to capacity) with OE 50, USA—
Spec-2-104B. (See page 22.)

10. See that all drain plugs are in place, that all
required petcocks are closed, and all vents are open.

11. See that there is sufhcient fuel in the tanks. (72
octane minimum).

12. Check the: condition of the storage batteries.
(Level, specific gravity, and cleanliness).

13. Fill the fresh water cooling system.

14. Turn the engine over by hand through four
complete revolutions to make sure that there are no
liquids or other obstructions in an_',rlnf the cylinders. 1f
the engine has stood idle for more than one week, it is
advisable to inject approximately one teaspoonful of

lubricating oil through a spark plug hole in each cvl-
inder.

Starting Instructions

. Make sure that all valves on the oil inlet line
from the oil tank to the oil pump are open. These
valves should be used only in an emergency and during
all normal operation of the engines they should be se-
curely locked with wire in the open position. Provision
has been made in the engine crankcase to prevent oil

seeping from the oil tank into the engine during idle
periods.

2. Open all sea cocks and close all drains.

3. Be sure that the engine cooling system has been
properly vented and filled.

4. Open fuel supply valves.

5. Fill the carburetor bowels by using the Type D-2
Wobble pump until a pressure of 3 to 5 pounds per
square inch is maintained in the carburetor inlet line.
Check the carburetor air scoop drains for gasoline leak-
age. If leakage occurs, it indicates that the needle
valves in the carburetors are not properly closing. This
should be investigated and corrected before proceeding
further,

6. Prime the engine before starting by using the small
plunger pump provided for the purpose. About four
strokes of the plunger are sufficient to start a cold
engine. If the engine 1s hot, do not use the priming
pump. After priming, be sure to leave the primer in
the off or locked position. (Note: To operate primer,
push the handle all the way down and turn to “on”
position. ) '

7. Move the throttle control lever almost to the
closed position. It is important to always keep one's
hand on the throttle when starting the engines so that
proper engine speed may be obtained immediately after
the engine starts. (See page 22.)

8. Make sure that the reverse gear is in the neutral
position.

9. Turn on ignition switch and press the starter
button. If the engine does not start immediately, it is
important that the starter button is not held down for
prolonged periods. Use 1t at intervals. Allow the starter

to come to a complete stop before attempting another
start.

10. The oil pressure gauge should be observed imme-
diately to make certain that oil 1s being furnished to
the engine. If there is no pressure after engine runs
for 15 seconds, the engine should be stopped immedi-
ately and the trouble located and remedied.

11. Allow the engine to warm up thoroughly at
moderate speed until the fresh water “out” and “oil-
in"”" temperatures have reached proper values. (See
page 22.) During this warming-up period, make sure
that the fresh water circulation system is functioning
properly, and that all air has been eliminated from
the cooling system.

12. If possible, it is better to warm up the engines
under way as there will be less danger of fouling spark

plugs. Do not idle in neutral any longer than is abso-
lutely necessary.
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Forward Operation

1. Close throttle to obtain desired engine speed for
manipulating the reverse gear.

2. Place the reverse gear in the forward position.

3. Do not increase engine speed above 1000 R.P.M.
until proper operating temperatures are obtained. (See
page 22.)

4. Check pressures and temperatures every few min-
utes during preliminary running. In the event of sud-
den changes in pressures or temperatures, or abnormal
changes outside the allowable limits, stop the engine
immediately, investigate, and correct the cause.

5. Make sure that the engine is firing properly in
all cylinders. Uneven firing cannot usually be de-
tected in the engine room, but can more readily be
detected by listening to the exhaust. Turning off the
ignition from one set of plugs at a time will facilitate
determining if the engine is firing properly.

6. Check for leakage regularly in external fuel, oil,
sea water, and fresh water lines. If leaks are discov-
ered, correct same as soon as possible.

7. Turn lubricating oil Cuno strainer several revo-
lutions hourly while running engines.

Stopping Instructions

1. Operate the engine at slow speeds for several
minutes to allow it to cool down before turning off
the switches,

2. Turn off the ignition switch simultaneously with
the complete closing of the carburetor throttles.
3. ‘Close the fuel supply valves.

Operating Precautions
1. Do not race engine.

2. Do not run ahead or astern with either the clutch
or the reverse gear brake bands slipping. An indica-
tion of clutch or band slippage is an increase of engine
speed or intermittent engine accelerations without
changing the throttle position.

3. Close the throttle in order to operate the reverse

gear.

4. Make sure that there is always an ample supply
of oil in the oil tank. It is recommended that at least
one service tank full of oil be maintained in the aux-
iliary oil tank at all times,

5. Do not overload engines. “Pinging” is an indi-
cation of overload.

6. Whenever during periods of inactivity there is a
possibility of the engine room temperature falling to
freezing, drain all cooling systems completely unless
proper protection is afforded by suitable anti-freeze.

7. Maintain engine-propeller coupling alignment.

8. Keep all engine controls and linkages lubricated
and operating freely.

9. Maintain inspection routine.

SERVICE INSPECTION AND MAINTENANCE

General Scope of Work

The work outlined in this section is a normal func-
tion of the operating personnel. It consists of periodic
inspection, cleaning, servicing, lubrication, adjusting,
and such maintenance work as the organization facili-
ties will permit, |

The inspection and service requirements given here-
in are to be considered the minimum requirements.

Personnel, in performing this operation, should en-
ter upon the Service Inspection Record the date of
inspection, what defects were found, and what was
done towards their correction and elimination.

It is important to note, at this point, that should it

be necessary to order parts for the engine at any time,
it i1s best to order them by name as well as number.

First Run Inspection
The first run inspection is a check of the engine prior
to the first run of the day. Prior to the first run each
day, cach engine shall be given a first run inspection.
Fuel and oil quantities must be checked each day
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the engine is to be run, prior to the first run of the
day. Checks made on a previous day, whether the
engine has been run or not, must not be considered
part of this First Run Inspection.

Fill fuel tanks with 72 octane (minimum) rating
gasoline.

Fill oil tank with OE 50, USA-Spec—2-104B lubri-
cating oil. (See page 22.)

Enter the quantities of fuel and oil added on the
Engine Report.

Add water to fresh water expansion tank if neces-
sary or fill cooling system if it has been drained. Allow
adequate time for system to fill and all air to vent
before checking water level.

If anti-freeze solution is required, check the solu-
tion to see that the desired protection against freezing
is provided, (See page 21.)

See that all tank caps are properly secured.

When practicable, before starting engine the first
time each day, and in all cases where the engine has



not been warmed up within the past seven days, turn
the engine by hand at least four complete revolutions
with cranking bar before using the starter. One tea-
spoonful of light lubricating oil should be put in each
cylinder through spark plug hole if engine has not
been used for more !:han one week.

Prior to starting the engine, check all instruments
for proper pointer position, broken or loose, cover glass
or other visible defects, Clean all instrument cover
glasses with a clean cloth. Scratches, fingerprints, etc.,
disturb the lighting and make readings difficult. Inspect
instrument lighting system and replace any defective
lamps. During engine warm up check for proper func-
tioning.

The battery should be fully charged. Check with
hydrometer. 1.240 minimum gravity is required. Check
the water level in all battery cells and fill with dis-
tilled water if necessary.

Daily Inspection

If practicable, the regular daily inspection should be
accomplished during a period definitely set aside for
that purpose, either after the day’s running is over or
before the start of running the following day.

Any marked deviation in oil temperatures or pres-
sure or water temperatures from those set forth in the
Table of Recommended Operating Pressures, Tem-
peratures and Speeds should be investigated and cor-
rected as soon as observed. Such items should not be
left until later inspection periods for adjustment.

Fuel Systen.—Inspect for proper functioning and
general condition of the carburetor throttle control
assemblies from the levers in the pilot house through all
rods, their linkage, supporting brackets, guides, pulleys,
etc. Lubricate all controls so that they are free through-
out their operating range. See that the linkage is pro-
perly adjusted, and that no bolts, nuts, screws, or cotter
pins are missing or loose.

Inspect for fuel leaks after filling all fuel tanks.
Particular care must be taken concerning all fuel lines
situated above the level of the fuel in the tanks and
on the suction side of the engine-driven fuel pump.
Leaks in these lines will allow air to enter them, pos-
sibly resulting in erratic engine operation, backfiring,
and stalling. All fuel valve packings must be kept tight.

Drain the fuel filter.

Carburetors.—These carburetors are of the plain
tube type, and there are no moving parts to wear.
Once set for the engine, they should function properly
at all times, unless there is some actual part breakage,
stoppage of fuel or similar failure.

The range of idle adjustment on these carburetors

is effective only from extreme idle to approximately
600 or 700 R.P.M. of the engine.

The regulation is actually done by turning the idle
adjustment screw, Turning clockwise or inward makes
the mixture leaner, while a counterclockwise motion
richens the mixture, There is a slight amount of lost
motion in this mechanism which cannot be eliminated.
The adjustment can be finely made, however, as it
takes a complete turn of the screw or more to give
any noticeable change in the mixture furnished to the
engine.

Care should be taken in making this adjustment.
Primarily it is, of course, necessary to furnish the
engine with the proper mixture so that all cylinders
are firing at all times smoothly and positively. The
adjustments should be made when the engine is warm
but the operation cold should be taken into account by
setting the mixtures as rich as possible and still fulfill
any requirements for good engine operation in a warm

- condition.

The securing of good low idle operation of the en-
gine 1s dependent on the proper coordination of the
three adjustments which are provided so that despite
variations in conditions a fine regulation can be ob-
tained with the consequent desired operation,

The three adjustments are: the throttle synchroni-
zation, the throttle stop and the idle adjustment. The
carburetors must be accurately synchronized together
or the low idle will never be good under any condi-
tions. The synchronization should be checked when the
idling adjustment is being made and if not correct,
regulated until it is so. If the pair of throttles of one
carburetor are behind those of the other, all cylinders
fed from that carburetor will have a weak exhaust
compared to those drawing from the other.

After the synchronization of the throttles, the rest
of the low idling adjustment is made by carefully
regulating the individual idle adjustments and the
throttle stops until the desired results are obtained.

The packing glands on the throttle shafts of the car-
buretor should be watched carefully. Some friction in
these i1s unavoidable, This should be kept at the abso-
lute minimum necessary to hold the desired pressure.

Holes are provided in the packing gland nuts for
safety wire, and these should be utilized at all times.
Otherwise there is danger of the nuts either coming

loose entirely or else screwing up and binding the
throttle shaft.

Lubrication System.—With lubrication system filled,
inspect for oil leaks in tanks and lines particularly at
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hose connections. Particular attention must be paid to
keeping all hose clamps tightened securely. Double
hose clamps should be used on all pressure lines.

Inspect for oil leaks on engine, with special regard
to any external pressure lines.

Inspect pressure oil line from epgine to pressure
gauge on instrument panel.

Ignition System.—Inspect ignition.wires to see that
all connections are secure.

Inspect spark plugs for signs of oil. This may indi-
. cate a leaking gasket or a loose plug.

Cooling System.—With cooling system filled, in-
spect cooling system for leaks at hose connections,
valves, water pumps, expansion tank, and heat ex-
changer.

Gencral—Clean the engine, removing all
water, excess oil, dirt, or grit from the outside sur-
faces of the engine or its accessories.

fuel,

Clean the sea water strainers,

Twenty-five-hour Period Inspection

Check all items in Daily Inspection and the fol-
lowing:

The distributor cap should be removed at regular
intervals and the cap and rotor wiped and examined
for cracks or chips. The wiring should be carefully
inspected, If the contact points are oxidized or pitted,
they should be cleaned with a clean, fine-cut contact
hle or stone. Never use emery cloth or sandpaper to
clean points, since particles of emeéry or sand might
lodge in the points and cause them to burn. Check the
distributor cap plunger for wear, and the breaker
points for general condition and proper clearance set-
tings.

The contact point pressure is measured by hooking
just back of the contact point with a spring gauge,
and pulling in a direction vertical to the point sur-
face with increasing tension until the points separate.
The points should separate with 19-23 ounces pull.
Adjustment is made by bending the contact spring
slightly.

Check the distributor cam for tightness.

Put a drop of light engine oil on the two breaker
lever hinge pins, and place a small amount of petro-
latum on the breaker cam. Care should be taken not
to place too large a quantity of lubricant on these
parts as it may be thrown or may run onto the contact
points when running and cause excessive burning of
these contacts.

Clean the Cuno oil filter. Remove the six screws
from the Cuno filter unit flange located on the forward
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end of the engine. Cuno filter ¢lement may be lifted
out for cleaning. Do not turn the handle of the ele-
ment while it is out of the engine as this will cause
the filter discs to bind. Use either kerosene or a.low
grade clear gasoline to wash dirt from the element
and from the filter recesses in the engines. When re-
placing the filter, be certain to make an oil tight
joint between the filter flange and the engine, Tighten
screws.

Drain and clean the fuel filter.

Examine the engine and engine bed for loose nuts
and bolts.

Check storage batteries for proper level and state
of charge. (1.240 suggested minimum gravity.)

Check general condition of all electrical apparatus
and terminals.

Fifty-hour Period Inspection

Change the oil at the end of fifty hour period of
operation,

Check timing of each distributor.
Synchronize distributor breaker points.

Check electrical circuit for loose connections, broken
wires, etc,

Have condensers and coils tested.

(GENERATOR—INSPECTION
1. Remove the head band.

2. Inspect the commutator., If the commutator is
dirty or discolored, it can be cleaned by holding a piece
of 00 sandpaper against it while turning the armature
slowly. Blow the sand out of the generator after clean-
ing the commutator. If the commutator is rough or
worn, the generator should be removed from the en-

gine and completely overhauled as outlined under
“Overhaul.”

3. Inspect the brushes. The brushes should slide
freely in their holders. If the brushes are oil soaked
or if they are worn to less than one-half of their original
length, the generator should be given a tune-up in-
spection as outlined under “Overhaul Inspection.”
(See page 33.) |

(GENERATOR—L UBRICATION

The commutator end bearing should be given 3 to
5 drops of medium engine oil in the hinge top oiler
located above the bearing.

GENERATOR—WIRING

1. Visual Inspection.—Inspect all wiring from the
generator to the regulator, from the regulator to the
battery and from the battery to ground for worn or



frayed insulation, broken wires and for loose or cor-
roded connections. Repair or replace any defective
wiring.

2. Voltage Drop Test.—Run the generator and turn
on lights so that the generator charges at about 10
amperes. With an accurate reading voltmeter, measure
the voltage from the generator “A” terminal to the
regulator “A” terminal, from the generator “F" ter-
minal to the regulator “F” terminal, and from the
regulator “B’’ terminal to the battery post. The voltage
reading for any of these tests should not be more than
.1 volt at the 10 ampere charging rate. At the same
charging rate the voltmeter should show no reading
when measured from the generator frame to the regu-
lator base, the generator frame to the battery ground
post or to the regulator base and the battery ground
post. If larger readings are obtained, the high resist-
ance should be eliminated.

GENERATOR—OPERATION
1. Run the generator at about 10 to 15 amperes and
note the commutator action. If there is excessive arcing
between the brushes, and commutator, remove the
generator for a tune-up inspection as outlined under
“Overhaul Inspection.” (See page 33.)
2. Test the regulator as outlined in the regulator
specifications.
3. Replace the generator head band.

STARTER MoTOR—INSPECTION

1. Remove the head band.

2. Inspect the commutator, If the commutator is
dirty or discolored, it can be cleaned by holding a piece
of 00 sandpaper against it while turning the armature
slowly. Blow the sand out of the motor after cleaning.

If the commutator is rough or worn, the motor should
be removed from the engine for a complete overhaul
as outlined under “Overhaul.”

3. Inspect the brushes. The brushes should swing
freely and should be in line with the commutator seg-
ments. If the brushes are oil soaked or are worn to
less than one-half of their original length, they should
be replaced as described under “Overhaul.”

STARTER MoTOR—L UBRICATION

Add three to five drops of medium engine oil to
rear oiler.

STARTER MoTOR—WIRING
Check the wiring for broken wires, frayed insulation
and for corroded connections. Particular attention

should be paid to the motor and battery ground con-
nections.

STARTER MOTOR—STARTING SWITCH

Check the voltage drop across the starting switch
during normal starting operation. This drop should not
exceed .05 volts per 100 amperes.

Check and clean fresh water thermostats.

Remove and clean air cleaner.

Drain and flush carburetors. Remove drain plug in
bottom of carburetor bowl and flush with aid of wob-
ble pump. i

Check intake and exhaust valve clearances and ad-
just if necessary. (See page 14.) Visually inspect all
members of value operating mechanism.

Tighttn‘cylindtr head and cylinder block nuts.

Remove, clean, and inspect all spark plugs.

Check ahead, neutral, and astern reverse gear ad-
justments.

NOTES ON ENGINE TROUBLES

General Remarks

Difficulty in determining the exact cause of engine
trouble will be encountered at times because of the
number of sources to which a symptom may be attrib-
uted. For instance, faulty “carburetion, ignition or
lubrication, as well as cooling system trouble, or in-
correct valve timing, will result in engine overheating,
loss of power, faulty firing, etc. Also in many cases,
ignition, carburetion, or fuel defects or a mechanical
imperfection are manifested identically in missing or
uneven firing. The best method of “trouble shooting,”
consequently, is to take the possible causes and elimi-
nate them one by one, starting with the most probable.

To attain efficiency in this work, a knowledge of
the construction and assembly of the engine and of the
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function of its various parts is of vital importance.
In addition, it is necessary to know not only the char-
acteristics of general troubles, tneir cause and effects,

but also the trouble that may occur in the respective
systems of the engine.

All “trouble shooting” requires careful thought and
thorough attention to all possibilities. Jumping at con-
clusions is the most unsatisfactory way to locate trouble.

Starting Troubles

If the engine fails to start, the trouble may be due
to one or more of the following:

1. Excessive priming.
2. Insufficient priming.
3. Lack of fuel supply.
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4. Throttle opening incorrect. The throttle should
be nearly closed until the engine starts to fire, and
should then be opened slowly to the position where
the tachometer will indicate approximately 800 R.P.M.

5. Defective ignition wire, fouled spark plugs, im-
proper spark plug gap, improper breaker gap or de-
fective breaker contacts, weak battery, incorrect igni-
tion timing.

6. Incorrect valve clearance or valve timing.

7. Water in carburetor,

Lubrication System Troubles

An interruption of normal .lubrication may result
in damage to the engine. The oil pressure and temper-
ature gauges will aid in the detection of this trouble.

Some of the defects causing “loss of pressure’” are
dificult to diagnose because they are all manifested
usually by the same abnormal oil gauge readings. A
few simple tests will locate the majority of them.

Lack of oil pressure may be due to one or more of
the following: ®

1. Suction pipe clogged.

2. Cuno filter clogged.

3. Oil pump not primed.

4. Air lock in the pump or oil lines; air leak into
suction line,

5. Oil too cold or too heavy to flow.

6. Broken oil pressure relief valve spring.

7. Empty oil tank,

8. Gauge defective.

9. Valve closed in suction line.

10. Excessive bearing clearance in which case an
overhaul is necessary.
11. High oil temperature.

Excessive oil pressure may be due to:

1. Relief valve adjusting screw set in too far.
2. Defective oil gauge.

3. Grade of oil too heavy.

Fuel and Carburetion System Troubles

Backfiring is generally caused by defective carbure-
tion, usually due to too lean a mixture, low grade fuel,
or an engine temperature that is too low.

If any set of three cylinders fed by one intake header,
or if either set of six cylinders fed by one carburetor,
misses or: cuts out in approximately the same manner,
it is usually due to defective carburetion. Defective car-
buretion, however, may also cause missing or cut-outs
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in single cylinders. Often, water or other foreign :ub-
stance in the jets, carburetor fuel passages, fuel lines or |
strainers, will cause intermittent missing of one or

more cylinders. Clogged fuel strainers will give similar

trouble,

When all cylinders cut out or misfire due to car-
buretion trouble, insufficient fuel supply to the car-
buretors is usually the cause.

Because of the fire hazard, backfiring is a dangerous
condition, and every precaution should be taken to
prevent it.

Insufficient fuel flow may be due to one or more of
the following:

1. Fuel line valves not fully opened.
2. Defective fuel pumps.

3. Very low fuel level in tanks allowing the move-
ment of the vessel to interrupt the suction occasionally.

4. Fuel lines bent or crushed, restricting the flow
of fuel.

5. Main fuel filter, clogged or filled with water,
restricting the flow of fuel.

6. Air or vapor lock in the fuel lines.

7. Restricted needle valve movement, caused by
faulty float adjustment or other defects.

8. Water or ice in the carburetor, in the carburetor
fuel strainers, or in the fuel lines.

9. Fuel passages clogged.

10. Insufficient fuel pressure,

11. Float level adjusted too low.

Excessive fuel flow is indicated by black smoke and
“galloping” of the engine, and may be due to one or
more of the following:

1.. Float level adjusted too high.
2. Needle valve stuck open.

3. Foreign substance lodged between the seating
surfaces of the needle valve and the seat.

4. Defective seating face of the needle valve or of
the needle valve seat due to wear, damage, corrosion,
or other causes.

5. Leaky float.

6. Excessive wear of the float fulerum pins and
supports.

7. Float sticking because of foreign substances lodged
between the float and the float chamber wall.

Air leaks into the float chamber affect the mixture,
particularly at low speeds.

A leak will also be caused by a cracked or broken

priming line, loose fittings or air intake header plugs;
or a cracked or defective intake header.
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Backfiring through the carburetors may be due to
one or more of the following:

1. Engine too cold.

2. Mixture too lean.

3. Low test fuel.

4. Defective ignition,

5. Intake valves held open as a result of one of the
following: Sticking of the stem or of the camfollow-
ers, broken or weak valve spring, insufficient tappet
clearance, carbon or other foreign substance lodged

between the valve and seat.

6. Intake valves or seats defective permitting the
flame to enter the intake manifold.

7. Incorrect valve timing.
8. Excessive heating.
9. Excessive carbon.

Valve Troubles
Possible intake valve troubles are:
1. Worn or warped head or stem, causing a loss of
compression.
2. Valves held open by the camfollowers sticking.
3. Tappet clearance. insufficient or too great.

4. Valves sticking in their guides due to insufficient
clearance, or to gritty substances between the valve
stem and guide.

5. Broken or weak valve springs.
6. Valves improperly timed.

In addition to the defects listed above, the following
troubles may be experienced with exhaust valves:

1. Burned valve head.

2. Valve stem sticking in the valve guide due to
carbon or gummed oil.

Ignition System Troubles

It requires an experienced person in most cases to
“distinguish between ignition troubles and those caused
by defective carburetion, because these troubles some-
times have identical effect on the operation of the en-
gine. If efficient trouble shooting is to be accomplished,
therefore, it will be necessary to observe very closely
.abnormal characteristics during engine operation to
help determine the necessary steps to take to locate
the source of trouble.

As a rule, when the engine stops suddenly during
high speed and there is no “backfiring,” it is due to
ignition trouble caused by grounds, shorts, or an open
circuit in the primary circuit, between the distributors
and the battery.

If the engine apparently runs properly with the
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ignition switch in the “Both” position but stops imme-
diately when one switch is cut off, the trouble is usually
due to grounds, shorts of “‘opens” in the primary cir-
cuit of the distributor fed by the switch that was left
ON. (The operator should make this test at frequent
intervals.)

There is also the possibility that the secondary cir-
cuit of this distributor is defective or that the battery
connections are defective.

Loss of Power

The full throttle speed of the engine will vary by
75 to 100 R.P.M. under different atmospheric condi-
tions. Low power or uneven running may be due to one
or more of the following:

1. Improper ignition or valve timing.

2. Any low or high tension troubles causing un-
even firing or missing.

3. Improper mixture,

Engine Overheating

Overheating is usually indicated by the thermometer,
with the possible exception of the overheating of one
or a few of the cylinders. There is always the possi-
bility, however, of a gauge being defective and regis-
tering inaccurately. Because of this, the operator should
be constantly on the alert, not relying entirely on the
gauge readings.

The operator should make it a practice of “feeling”
at regular intervals along the water jackets of the ex-
haust manifold, individual cylinders and intake mani-
folds. In this way, he will become sensitive to the
operating temperatures and any abnormal departures
therefrom should be investigated. Engine overheating
may be due to one or more of the following:

1. Loss of water.

2. Defective water pump.

3. Air trapped in water spaces due to improper
venting.

4. Improper ignition timing.

5. Mixture too lean or too rich.

6. Preignition and/or detonation caused by the use
of low grade fuel, hot spark plugs .or incandescent
material in the combustion chamber.

7. Any defect causing a lack of oil.

8. Insufficient cooling of the oil.

9. Improper valve timing.

10. Insufficient clearances, causing undue friction.
11. Clogged sea water strainers.
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OVERHAUL AND ASSEMBLY

Time of Overhaul

It is recommended that the engine be completely
overhauled after every 500 hours of operation. .To de-
termine this period requires a well-kept and accurate
log of engine operating time.

It is again noted at this point that should it be neces-
sary to order parts for the engine at any time,‘it is
best ‘to order them by both name and number,

It is very important that all personnel doing any

. work on these engines should be thoroughly familiar.

with the construction of the engines and with the in-
formation contained in this book.

At all times, considerable care must be taken to
guard against chips or other foreign material gettimg into
the oiling system of the engine proper or of any of its
accessories,

All gasketed or smooth machined surfaces should
receive special attention when handling to prevent
scratching or other damage.

As a standard procedure, all major working steel
members should be magnafluxed at every overhaul.

The overhaul should be carried out on one complete
assembly at a time. All parts must be kept clean be-
fore assembling or adjusting.

Keep all parts from rusting,
Always use new cotter pins.
Be sure to remove all burrs.

Use a rawhide hammer for parts that would be
damaged by a metal hammer.

If possible, during overhaul the engine should be
mounted on a rotating stand.

Use new gaskets wherever needed.

Crankcase

The crankcase should be thoroughly washed with
gasoline, particularly in all corners and pockets in the
casting. After cleaning, the case should be dried, pre-
ferably by an air blast. Examine the casting thor-
oughly for cracks at all studs, webs, and keyways. Ex-
amine each bearing shell carefully and note the condi-
tion of the bearing metal. If the bearings are in good
condition, do net touch them. Measure them to deter-
mine if they are out of round or worn. This 1s best
done by measuring them in the case but a suitable
fixture may be used to simulate the conditions of the
bearings in the case. Be sure that everything is clean
and that the correct bearing is in its correct place in
the crankcase..Draw up the nuts to the same tension as
if the shaft were in the bearings. (See page 17.)
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The measurements should be taken by a person who
1s using the measuring tools constantly. Diameters
should be taken to the nearest quarter thousandths of
an inch (.00025”) and recorded for each bearing. Do
not measure across the joint of the bearing, but take
the measurements about 14” from the joint. Take four
(4) readings for each bearing. Take two such joint
measurements (one at either end) and two additional
readings at right angles to these. The bearings should
be measured ‘with a small inside micrometer or a pair
of inside calipers and a micrometer caliper.

Be sure that the bearing shells are clean and that all
oil holes and passages line up and are free of dirt,
chips or other foreign matter.

Crankshaft Assembly

Remove the crankshaft oil retaining plugs, wash and
dry the crankshaft and replace the crankshaft plugs in
their original places. Be sure that all drilled oil pas-
sages are thoroughly cleaned out,

Measure all main journals and crankpins, measuring
to the nearest quarter thousandth of an inch. Record
these measurements along with those of the main bear-
ings for reference to determine the clearances.

When ready to assemble the crankshaft in the crank-
case, all bearings and journals should be well lubri-
cated with oil such as is used in service, and the shaft
placed in the bearings. Be sure that the oil and bearing
surfaces are clean. Do not try to force the shaft or turn
it before both halves .of the bearing are assembled and
tightened by the long through bolts located either side
of the main bearing shells. Be sure that the nuts are
pulled up to the required torque (see page 17) and that
each one is securely cotter pinned.

Pistons and Piston Rings

Remove the carbon from each piston head and the
piston ring grooves, being careful to avoid scratching
the piston, especially in the ring grooves. To clean out
the ring groove, use a tool that has the corners rounded
to conform to the fillet at the bottom’ of the groove.
The piston should have no rough spots on it, and if any
appear, stone them smooth with a fine grit stone. See
that the oil holes are clean.

The piston rings should be replaced. To check for
gap clearance, place the piston in the cylinder, and place
the ring in the cylinder using the piston to line the ring
up square with the bore. Measure the gap with a feeler
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Piston pins should not be out of round more than
001”, and should be an easy hand push fit after any
carbon that may be in the piston pin bearing is re-
moved.

Connecting Rod Assemblies

Clean and examine the connecting rod assemblies.
If the appearance of the bearings is good, assemble the
bearing caps (see page 17) for proper torque on the rods
and measure the bearings. Record the measurements and
compare with the crankpin dimensions.

~ The piston pins should be an easy push fit in the pis-
ton pin bushings. ‘

The Link pin assemblies should be examined for loose
oil tubes, and for wear.

All corresponding parts except the link pins and
bolts are numbered. The locking bolts for the link pins
locate the pins in their correct positions. The locking
bolts should be tight and the nuts cotter pinned. The
bolt goes in the rod with the nut down.

Oil the connecting rod bearings and the crankpins.
There are two methods of asembling the connecting
rods and the crankshaft in the crankcase. The best of
these is to set the crankshaft in the lower crankcase
and assemble the connecting rods upon it. The upper
case is then assembled over the two, care being taken
to pass the proper rods carefully through the upper
deck holes. The cases are then bolted together. This
method 115ua1|3; requires the assistance of several per-
sons to support the connecting rods and lower the
crankcase at the same time. The alternate method is to
assemble the crankshaft in the crankcases and bolt them
together. The connecting rods are then assembled onto
the crankshaft. To do this, it is best to put the con-
necting rod assembly through the hole in the deck in
which the master rod will operate, the articulated or
short rod being put through first. Then the short rod
can be moved under the crankshaft and placed in the
opposite deck hole. Be careful to avoid scratching the
crankpins. Bring the bearing up to the crankpin, and
put the cap over the bolts, Put on the nuts, and draw
the bearing together gradually and evenly. When ready
to run, the master rods should be on the right hand
side of the engine (link rod to lead over top dead cen-
ter). Be sure that all nuts are securely cotter pinned.

Cylinder Blocks

The cylinder blocks should have the carbon removed
and should be washed. Look at the cvlinders to see if
any of them are scored or otherwise marred. If any
cvinders are rough, they should be stoned or lapped
smooth. If they are badly scored. worn, or excessively

out of round, the replacement work should be done at

‘the Vimalert factory or at a service station equipped

with the proper tools,

Qil the cylinder walls with clean engine oil immedi-
ately after cleaning.

If necessary to grind the valves, care must be taken
to remove all grinding compound after the grinding
operation. The valves should be ground at an angle
of 45°, using as light a cut as possible. After cleaning,
assemble the valves and valve springs. Assemble the lock
rings on the valve stems. The split cone nut should be
screwed on the stem until the top edge of the valve
spring washer is 1%{4” from the top machined surface
of the head. After assembly, be sure that there is suffi-
cient clearance between the adjusting screw and the
camshaft.

If any of the camfollowers have the split ends or the
locking screws bent, replace them. Assemble the cam-
followers in their proper positions.

Be sure that both lock rings for each piston pin are
in their respective grooves,

If a number of mechanics are available, the cylinder
blocks are easily assembled by setting the crankcase
so that the cylinders may be held horizontal and slipped
on over the pistons, otherwise vertical assembly of the
cylinder blocks is recommended. |

Oil the pistons and clamp the piston rings of pistons
No. 3 and 4 with brass ring-compressing clamps. Turn
the crankshaft until the above pistons are nearly at the
top of the stroke. Now the cylinders may be slipped
over these two pistons until the piston rings are all
in the cylinders. Then remove the clamps and use them
for clamping the rings of pistons No. 2 and 5. If these
pistons do not take a position far enough beyond No, 1
and 6 to allow the rings to enter before the latter pis-
tons are ready to enter their respective cylinders, the
crankshaft should be turned slightly to remedy this
condition. The cylinders should not be slipped over
pistons No. 2 and 5 until the rings are in the cylinder,
and then the brass clamps moved to pistons No. 1 and
6. Remove the clamps after all of the piston rings have
entered the cylinders and slip the cylinder block down
over the studs. Put at least four (4) nuts with lock
and flat washers on the studs, so that the cylinder
assembly cannot move.

Do not assemble the pistons on the link rods until
the master rod block is assembled on the engine.

It is recommended that the following procedure be
carried out in tightening the cylinder hold down nuts:
tighten the nuts on the end studs (long ones) in the
Vee, and then tighten the corresponding nuts on the
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outside of the block. This will draw the cylinder block
down evenly. Turn the engine so that the same pro-
cedure can be carried out with the right hand block.

Tighten all cylinder hold down nuts evenly.

Put the intake spark plugs in tight.

Put on the oil tube that supplies the camshaft bear-
ings and lock the cap screws with locking wire (.042”
diameter soft iron wire, No. 19 B.W. Ga.).

Cover the intake manifolds so that no dirt or for-
eign matter can enter the engine,

Carburetion Assembly

The carburetion assembly should be disassembled
and checked. To reassemble the carburetors, assemble
the Y pipes and other equipment to complete the car-
buretion assembly as it was when removed from the
engine. Leave the screws or nuts fastening the Y pipes
to the carburetors loose.

Uncover the intake L manifolds. Be sure the mani-
folds are clean, then fasten the carburetion assembly in
place. Be careful to avoid springing any parts. Cover
all openings where dirt can enter. Tighten the cap
screws or nuts holding the carburetors to the Y pipes.

Carburetors

The carburetor should be almost completely dis-
assembled so that the condition of every part can be
determined. This requires a thorough knowledge of the
carburetor and -painstaking attention to every detail
of disassembly, examination and reassembly.

Particular care should be taken to see that gasket
surfaces are not injured.

Care is required for the proper assembly and dis-
assembly of the float mechanism. This is made of sturdy
construction to stand hard service, but it is necessary
for proper operation that it be assembled with the
pivots accurately lined up, and the needle in its proper
location at all positions of operation so that there is
no tendency to bind. Be certain that the float does not
rub on the carburetor walls,

To disassemble the carburetor, it is first necessary to
remove the nine fillister head screws and the two castel-
lated nuts which hold the two halves together. The
screws are placed around the outside of the carburetor
and the nuts are on studs which are located at the front
and rear of the juncture of the two barrels, and fasten
in the lower half.

If these halves stick together, they may be loosened
with a few light blows from a rawhide mallet on the
lower half, holding the upper half securely in one hand.

The venturis are held in place by shoulders which
fit into grooves in the carburetor body. These shoulders
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and grooves are at the parting surface, and separating
the halves allows the venturis to be removed. The right
venturi, however, has the suction jet for the mixture
control passing through it, and this must be taken out
before the venturi can be removed from the upper half.

Unscrew the two plugs in the bottom of the main
discharge nozzle bosses. Unscrewing the accelerating
well screw will allow the removal of the main dis-

charge nozzle proper and the accelerating well stud.

After these are out, the accelerating well stud should
be unscrewed from the main discharge nozzle, .

The floats are placed in the float chamber separately,
and both are clamped rigidly to a common pivot shaft.
To make this disassembly, the float needle valve must
first be taken out. This is done by unscrewing the large
hexagon headed seat cage directly above the needle
valve, unscrewing the needle valve seat, and working
the needle valve upward through the exposed hole. Care
must be taken with the valve seat (it will be found to
be very tightly in place) both to see that the screw
driver slot is not injured and to keep intact the gaskets
under the seat. These gaskets determine the float level,
and if put back in place exactly as removed, the float
level will be the same,

Remove the small 7g"-24 thread plug under the
needle valve seat. A small screw driver can be inserted
through this hole to loosen the small clamp screw which
fastens the arm of the rear float to the float pivot shaft.

The front float arm is unloosened in the same man-
ner except from the top, the plug being in a position
corresponding to that of the float needle seat in the
rear. After loosening the float arms, the'two pivot
bearings in the end should be unscrewed.

It will be noted that the pivot shaft is hollow, and
has in its ends a length of 10-32 female thread. Any
screw or bolt having this thread can be used to screw
into one end of this for handling. The shaft should be
pulled toward the end in which the screw is being
used until the float arm of the float in the other end is
clear of the shaft. This float should then be removed
and the shaft moved in the other direction until the
other float is clear and can also be removed.

A 10-32 screw can be screwed into the tapped hole
in the end of the pivot shaft to aid in its handling.

There is ample clearance between the hexagon on
the shaft and the hexagonal hole in the float lever if
the two are properly lined up with each other. If they
are not lined up, the lever binds on the shaft and pre-
vents it from moving in either direction. The best
method is to hold the float with the fingers of one hand
while working the pivot shaft with the other.




In replacing, particular attention should be paid the
pivot shaft plugs. These act not only as bearings for
the pivot shaft, but serve also to limit the end play of
the float and shaft assembly. This end play should be
the minimum consistent with the free operation of the
float.

Remove the idle air bleeders and the idle tubes by un-
screwing them from the upper half. The idle metering
jets are unscrewed from the bottom of the lower half.

See that all drilled passages are open.

The mixture control valve is open to inspection when
the cover plate is removed by unscrewing the small
fillister head screws. If the mixture control valves are
removed, mark carefully as each is individually fitted
and they are not interchangeable.

If the throttle valve fits accurately, and the throttle
shaft works freely in its bearings, it is not necessary
to remove these ; in case of removal, the throttles should
be marked carefully so that each throttle is returned to
the proper barrel with the proper face up and all points
on the circumference in exactly the same location as
before removal,

The assembly of the carburetor is just the reverse
process given above with the following addition: After
the assembly of the lower half, the float level should be
checked, and if not right, made so.

Be sure that all gaskets are in place.

Check carefully to see that the ventur: shoulder
does not hold the two halves apart. The assembly of
the two halves is best made by having the venturis in
in place in the upper half as the assembly is started,
making certain that the venturis are in the proper posi-
tion to let the slots in the bottom fit over the main air
bleeder arms.

Three points are of vital importance in the re-
assembly of the carburetor. Thev are:

The Float Level—The level should be exactly cor-

rect with the fuel and operating head used in actual
service, and there should be no “creeping” of the level.

The Main Body Gasket.—This should be in per-
fect condition. If the gasket is torn at any point around
the float chamber or any of the mixture control drill-
ings, it will not only allow fuel to seep out of the
carburetor, but will seriously interfere with the mixture
control action. If tarn or imperfect around the idle
tubes, it will cause poor idling operation and even cause
the engine to cease firing entirely. If the gasket allows
any connection between idle tubes and the float cham-

ber, the engine will not run between 600 and 1200
r.p.m.
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The Idle Discharge Jets.—These should fit perfectly
in place without forcing and should rotate freely, They
are different in the right and left barrels, and each
must be returned to its proper side.

Generator—Overhaul Inspection

A. Remove the generator from the engine and take
off the head band.

B. Inspect the commutator. (See page 26 on in-
spection. )

C. Brushes.

1. Inspection.—Each brush should slide freely in its
holder and should be free from oil and dirt. Brushes
that are oil soaked or are worn to less than one half
of their original length should be replaced.

To install new brushes, remove the brush lead screw
and lift the brush arm. Replace the old brushes and
securely fasten the brush lead. Make sure the brush
is turned so the beveled face fits the commutator. Check
the brush alignment to make sure the brush edge is
parallel with the commutator segments. If the align-
ment is oft or if the brushes do not slide freely, the
commutator end plate should be inspected as described

under “Overhaul.”

After new brushes are installed, they should be
sanded to make sure of the proper fit on the commu-
tator. To sand brushes, cut a strip of 00 or 000 sand-
paper the exact width of the commutator. Slip this
strip under a brush and pull so that the brush is forced
against the holder. Be careful not to break the edge of
the brush. Repeat the sanding on the other brush.

2. Check the brush spring tension. Measure with a
spring scale hooked in the hole in the end of the brush
arm. Pull the scale on a line parallel with the face of
the brush, and take the reading just as the arm leaves
the brush. Brush spring tension should be between 55
and 65 ounces with new brushes.

If the pressure is too great, the brushes and com-
mutator will wear excessively while if the tension is
too little, there will be a tendency to arc at the com-
mutator.

3. Run in new brushes. New brushes should be run
in to make sure of a perfect.brush fit before output .
tests are made on a generator. T'o run in new brushes,
the generator should be run under load long enough
to secure a perfect brush fit.

D. Check armature end play. Armature end play
should be held between .003” to .010”. If the end play
is too great, it can be reduced by installing thrust
washers on the armature shaft just inside of either end
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head. Make sure when installing thrust washers that
the brushes are correctly centered on the commutator.

E. Bench Test:

1. Field Coil Draw.—1.49 to 1.64 amperes at 13.0
volts.

2. Motorizing Draw.—3.30 to 3.70 amperes at 13.0
volts. This test is made with the field terminal con-

nected to ground.

3. Output Test—4.0 amps., 14.6 Volts at 970 max.
R.P.M.. 30.0 amps., 14.6 Volts at 1415 max, R.P.M..
30.0 amps., 15.0 Volts at 1420 max. R.P.M.

F. Reassembly to Engine.—Remount the generator
on the engine, and follow the 50 hour inspection from
lubrication to end.

Overhaul.—To completely overhaul the generator,
it should be removed from the engine and taken to
the bench.

A. Disassembly :

1. Remove the head band.

2. Remove the drive gear and shaft nut.
3. Remove the ventilating fan.

4. Remove the commutator end bearing cover and
gasket.

5. Remove the air deflector from the commutator end
head.

6. Remove the commutator end shaft nut and bear-
ing.

7. Remove the frame screws.

8. Lift the commutator end head off the generator.

9. Lift the drive end and armature out of the frame
and field.

10. Press the armature shaft out of the drive end
head.

B. Inspection:

1. Armature.—Inspect the armature and commutator
for evidences of wear. Inspect the insulation and the
soldering to make sure all coils are in proper working
order. Check the windings for ground. shorts and open
circuits.

If the commutator is rough or worn, it should be
turned down in a lathe, When turning, mount the
shaft on the bearing seats and not on the shaft cen-
ters. After turning, undercut the mica clean and
squarely to a depth of 140 inch.

If the solder has been thrown, it should be resol-
dered and any other visible fault should be repaired.
It is recommended that faulty armatures be replaced
and no attempt made to repair armatures with in-
ternal faults.
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2. Frame and Field.—Inspect the insulation on the

field coils and terminal posts, and replace any faulty

part. Check the field coils for grounds and for open
circuits. Inspect the leads for broken wires and for
frayed insulation. Check the armature terminal for

. grounds.

If the field coils are faulty and must be replaced,
remove the pole piece screws. Assemble the new coils
on the pole pieces and tighten securely with pole
piece screws that have been dipped in boiled linseed
oil. As the screws are tightened, the frame should be
struck with a rawhide hammer a few times to settle
properly the pole pieces.

3. Commutator End Plate.—Inspect the brush
holders to see that they are not bent or corroded. Check
the insulated brush holder for grounds.

Clean the commutator end plate, making sure the
oil pocket and bearing are thoroughly clean. Inspect
the bearing for wear and replace if badly worn.

Repack the bearing 14 full with a high melting
point grease.

4. Drive End Head.—Disassemble and clean the

bearing and retainers. Inspect each part for wear or
failures.

Pack the ball bearing 14 full with a high melting
point grease and reassemble the drive end head.

C. Assembly:
1. Assemble the drive end head on the armature.

2. Assemble the drive end head on the frame and
field, making sure the dowel pin is in place.

3. Assemble the commutator end head on the frame
and field, making sure the dowel pin is in place.

4. Assemble the frame screws.

5. Assemble the commutator end bearing and re-
tainers.

6. Assemble the air deflector and commutator end
bearing cover.

7. Assemble the fan, oil thrower, drive gear and
shaft nuts on the generator.

8. Assemble the brushes in their holders, and con-
nect the leads.

D. Follow the “Overhaul Inspection” from C2 to
end.

Voltage Regulator

Note.—Before any work is done on the regulator,
the following conditions should be carefully checked
and corrected if at fault:

1. Wiring from generator to regulator properly con-
nected.



2. High resistance connections in the charging cir-
cuit. This should be checked with an accurate reading
voltmeter and inspected mechanically for poorly sol-
dered terminals and loose or corroded connections.

3. Generator performance without the regulator in
the circuit operating according to specifications.

4. That the regulator is the one designed for the
generator with which it is operating. These regula-
tors will function satisfactorily only when installed
with the generator designed to operate it. Also bat-
tery condition affects regulator operation. An old bat-
tery, one partially charged, or one siubjected to exces-
sive heat will cause high charging rate; while one
subjected to excessive cold, hard plates, high resistance
separators and sulphation will cause low charging
rate. The open circuit terminal voltage of the battery
as well as its specific gravity should be checked. The
condition of the battery as to capacity, leakage, etc.,
should be checked by separate test as specified by the
batterv manufacturer.

The equipment needed for testing on” the engine
includes an accurate indicating ammeter graduated in
1 ampere readings with heavy short leads, an accurate
indicating voltmeter graduated in .1 volt readings,
and a reliable thermometer.

The resistance of the test ammeter must not exceed
.1 volts at 10 amperes or .01 ohms. Instruments which
have resistance higher than this will make it impossible
to check or adjust the units with the necessary accuracy.

The drop in voltage from the regulator to the bat-
tery or from the generator to the regulator must not
exceed .1 volt when the generator is charging 10 am-
peres. At this same charging rate, the voltmeter should
not show a readingnwhen measured* from the regulator
base to the batterv ground post, the generator frame
to the regulator base or from the generator frame to
the battery ground post.

Connections: Disconnect the wire from the regu-
lator “B"” termunal. Connect one ammeter lead to the
regulator “B” terminal and the other ammeter lead
to the lead removed from this terminal. One ,volt-
meter lead should be connected to the regulator “B”
terminal on-the regulator side of the ammeter connec-
tion. while the other voltmeter lead is to be connected
to the terminal marked “GGD” or to the base of the
regulator. (If the connections are not made in this
manner. false readings will be obtained due to voltage
loss in the current connections.)

The thermometer should be placed so that its bulb

is approximately two inches from the side of the regu-
lator. It must not touch the regulator.

Battery.—This must read 1.275 to 1.280 specific
gravity. If the battery is discharged, substitute tem-
porarily for test purposes a fully charged battery in
good condition of the same type and capacity.

Test.—Start the engine and set the throttle for a
generator speed of approximately 2500 r.p.m. Run the
engine for not less than 15 minutes before taking
meter readings. With a generator charge of 10 am-
peres, the voltmeter should show a reading according
to the specification figures given for the regulator under

test at the temperature shown by the thermometer.

With readings according to these figures, the voltage
regulator unit can be passed as functioning correctly.

To test the current limiting regulator, the same
connections as noted above are used. Add an elec-
trical load of a current value in excess of the am-
peres noted on the name plate of the regulator at a
point between the ammeter and the battery. (This load
may consist of a bank of standard head light bulbs or
a carbon pile rheostat.) If the current limiting regu-
lator is functioning correctly, the test ammeter will
show a reading of the maximum amperes shown on the
name plate of the regulator with an allowed variation
of plus or minus 5%. k

If the unit does not operate according 'to specifica-
tions, it should be removed and thoroughly checked
and adjusted.

Adiustment.—Note: The cover must be on the
regulator when taking readings or when the unit is
being heated by operation prior to taking readings.
This is necessary due to the fact that the cover forms

part of the magnetic circuit and also helps retain the
heat.

Heat the regulator by operating it for 15 minutes
with the generator charging 10 amperes. While heat-
ing the regulator, have the cover on the unit.

1. Check circuit breaker operation.

To test, connect the ammeter in series between the
battery and the “B” terminal. The voltmeter is con-
nected to the “A” terminal of the regulator and to
ground. Be sure that the voltmeter connections are on
the regulator side of the ammeter connections to avoid
losses due to poor connections.

To adjust the contact closing voltage adjust the
armature spring tension by bending the bracket which
holds the lower end of the spring.

To adjust the contact opening amperage, adjust the
contact gap by raising or lowering the stationary con-
tact.

After each adjustment, replace the regulator cover
and again test the circuit breaker operation.
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There should always be at least .5 volts less voltage
at which the circuit breaker closes than the voltage
at which the voltage regulator operates.

2. Check voltage regulator unit.

In making this test, an accurate voltmeter must be
used. It is to be connected to the regulator “B” ter-
minal and to ground.

To adjust its operation, increase or decrease the
armature spring tension. Increasing the spring tension
increases the voltage at which the unit will operate,
while decreasing the tension decreases its operating
voltage. This is done by bending the bracket which
holds the lower end of the spring.

Replace the cover after making each adjustment.
Take a flash voltage reading by stopping the generator
and noting the maximum voltage reading when the
generator is restarted. |

3. Check current limiting regulator unit.
Connect the test ammeter in series between the
regulator “B” terminal and the battery.

By increasing the generator output with a lamp
bank or other suitable resistance connected across the
battery on the battery side of the ammeter, the am-
pere output should be as noted on the name plate of
the regulator under test with an allowable variation
of plus or minus 5%. |

Its operation is adjusted by varying the armature
spring tension. This is done by bending the bracket
which holds the lower end of the spring.

It i1s necessary that after all adjustments are made,
a final flash test be made on all three units by stopping
the generator and taking a reading immediately after
restarting and bringing it up to the operating speed
and amperage.

Starter Motor

Overhaul Inspection.—This inspection should in-
clude all of the items of the 50 hour inspection except
that the motor should be removed from the engine,
and the work done on the bench.

The motor should be cleaned and tested for no
load current draw and lock torque on the test bench
before reassembling on the engine,

The no load specifications are: 50 max. amperes,
5.5 volts, 2980 min. r.p.m.

The stall torque specifications are: 555 amperes.
3.0 volts, 18.0 ft. Ibs.

Overhaul—For a complete overhaul the motor
should be removed from the engine and taken to the
bench for the following operations:
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A. Disassembly:

1. Remove the head band.

2. Disconnect the field coil leads at the brushes.
3. Remove the frame screws.

4. Lift off the commutator end head, b-c:lng careful
not to let the brushes snap down and become chipped.

5. Lift the armature and drive end head out of the
frame and field.

6. Remove the gear and Woodruff key from the
armature shaft.

7. Press the shaft out of the drive end head.
B. Inspection:
1. Armature:

Inspect the windings to see that they are firmly in
place and are properly staked to the commutator. In-
spect the insulation to see that it is not frayed or worn.
Check for opens, shorts and grounds, and inspect the
bearing seats for wear.

If the commutator is found to be rough, it should
be turned down in a lathe, When turning, mount the
armature on the bearing seats and not on the shaft
centers.

Check the eccentricity of the commutator with a
dial indicator and with the armature bearing seats
mounted on V blocks. The commutator should be true
within .0003 inch indicator reading.

Do not undercut the mica segments after turning
the commutator.

2. Commutator End Plate:

Inspect the brushes to see that they are not oil
soaked and are not worn to less than one-half of their
original length, Replace the brushes if necessary, mak-
ing sure they are firmly mounted.

Inspect the brush holders to see that they are not
bent or out of alignment.

Inspect the bearing, and if found to be worn ex-
cessively, replace the end plate.

3. Frame and Field:

Inspect the field coils and terminal post insulation
for grounds and check the field coils for open circuits.

If it is necessary to replace the field coils, remove
the pole piece screws and install the new coil on the
pole piece. Dip the pole piece screws in boiled linseed
oil before assembling, and tighten securely. Hit the
frame a few sharp blows with a rawhide hammer as
the screws are tightened to align properly the pole
pieces

4. Drive End Head:






SUPPLEMENT TO INSTRUCTION MANUAL ON
VIMALERT V-1150-1 MARINE ENGINE

W ith special reference to engines furnished on Army Contract

H#HW33092-tc-1019 Design #385

Read diligently and absorb carefully all information
contained in both sections of this manual,

This supplement covers changes such as addition of
_ radio shielding and addition of special angle iron engine
mounts. (See photographs on succeeding pages.) It will
be noted that advantage has been taken of the addi-
tion of the angle iron mounts for mounting the starter
relay and one shielded ignition coil on the right side
and the voltage regulator and the other shielded igni-
tion coil on the left side.

Although these engines are being used with Panish
reverse gear and throttle controls, these controls are
not shown on the photographs but are furnished sepa-
rately to the boat builder by Panish Controls. How-
ever, these controls are indicated on the installation
drawing shown in this supplement. Refer to the instal-
lation drawing for installation dimensions and data.

The new weight of the. engine including all com.
ponents shown on the new photographs is approxi-
mately 1650 pounds.

The new spark plugs have integral radio-shielding.
Referring to wiring diagram (facing page 12), master
ignition switch 1IN446 is no longer used. Fuse
11N465-1 has been removed from the location shown
and is now installed in the line between the ammeter
and starter relay. This line is marked No. 8 size wire.

In addition to the list of standard equipment shown
on page 16, a special offset screw driver for turning
the valve clearance adjusting screws and a special
wrench required for locking same are being furnished
with each pair of engines. |

The following additional points will prove helpful
in connection with actual operation of the engines:

. In addition to the list of possible causes for en-
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gine overheating given on page 29, it is obvious that
clogged sea water strainers will cause immediate engine
overheating. All water, fuel and oil strainers must be
cleaned regularly as specified under “Service Inspec-

tion and Maintenance."”

2. Movement of the oil within the oil tank in rough -
seas tends to uncover the oil outlet to the engine. For
this reason it is important to keep the oil tank not
less than one-half full at all times.

3. Starting in cold weather may be facilitated by
not turning the ignition switch oN until after cranking

has begun.

4. When operating the wobble pump for pumping
gasoline into the carburetor for initial starting in a
new installation, it is important that the fuel pres-
sure on the fuel gauge on the instrument panel should
not exceed 5 to 7 pounds per square inch. Violent
operation of the wobble pump will flood the carburetor
and, should the pressure in the fuel line be greater
than 10 pounds, which is the maximum gauge limit,
the fuel gauge may become defective and read erratic-
ally thereafter. Excess fuel from flooding, drops into
the air intake scoop and then drains into the drip pan
or equivalent container provided by the boat builder.
If an attempt is made to start the engine with this
excess fuel in the scoop, a fire may start in the scoop
if the engine backfires and does not continue to run.
This fire usually goes out immediately but, to be safe,
it is best to turn the ignition switch OFF, open the
throttle and crank the engine immediately with the
starter to suck the fire into the engine. Then the
engine can be started in the normal manner. Normally
there will be ample fuel in the carburetor bowls and

starts can regularly be made without the use of the
wobble pump.
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Digitized by GOK !8[6

Original from
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Bendix Drive

No. Regd.

Part No. Descriplion per Engine
11B156 SHAFT ASSEMBLY-BENDIX DRIVE.... |
11C136 CIPRL. s SN e ]
11B137 Shaft ..o 1
11A613 T | 1
11N427 BENDIX ASSEMBLY ... vuvvnnnnns 1
11N427-1 ol 1 = L 1
11N427-2 Lock Washer .............. 1
11N427-3 BPAAR  covsvsiadusaEiaia i 1
11A126 Bearing—Small ................ 1
11A127 ° Bearing—Large ................ ]
V-1105 Cotter Pin .......covvvvnvunnnns 4
25N2459 Nut—3¢ 24 Slotted........... T
V-1109 Maasher  cosursTsaics SR 4

Camshaft Assembly
11W1026-A CAMSHAFT ASSEMBLY—EXHAUST.. 2

11W1027 Camshaft—Exhaust ............ 2
11N721 Plug—34—20 Hex. ........... 3
11N662 Py nsss s v 2
11N729 Screw—10-32 Fillister HD........ 2
25N2412 Lock Wire—.056 ............... 2
11W1024-ACAMSHAFT ASSEMBLY—INTAKE.... 2
1TW1025 Camshaft Intake .............. 2
11N721 Plug—3;—20 Hex. ........... +
11N662 PUE=Ble. vonwms vasiims s I |
11W1053 BEARING ASSEMBLY — CAMSHAFT

2 Te oy TSP 2
11N667 Stid—1h s soiasssss s 2
V-1107 Washer—14 Plain ............ 2
25N2457 Nut—1; Slotted .............. 2
11W1055 O T 2
11W1052 8 T Ly T e 4
11W1054 BEMINE oo coaimsman ol s 2
11W1050-B BEARING ASSEMBLY—CAMSHAFT.

2.3 o8B vnasens Ui 10
11N667 S S R R s e 10
V-1107 Washer—14 Plain ............ 10
25N2457 Nut—21 Slotted ........00000. 10
11W1055 AD e S RS S & 10
11W1052 Dowkl: 5evavsss sonianmin s 20
11W1051 Bearing .......ccovuvin.... 10
11W1040-A CAMFOLLOWER ASSEMBLY ........ 24
11IN678 Washer—#12 Lock .......... 48
11W1049 CTAEININ womnssrmrassmmr s 24
11W1005 BOEEW. oo woiamvasminianses R 48
11N728 Screw—#12 SQ. HD......... 48
'Mllulequirtd

GO 8[6

Part No.
11N865 .

11A262
11W1042
11N699
11N660
11N684
11A259

11A260

11A257
11A321
11A258
25N2394
11D77
11A270

11B224

11N489
V-1076A
V-1107
V-1636
11A284
11A284-1
11A284-2
11A284-3
11N748
11N749
11N751
11N755
11N765
V-1209

11N865-1

11D77-1
11B224-1

11A256

11A255
11B374
V-1486
V-1486-1

Camshaft Upper Drive
No. Regd.

Description

CAMSHAFT DRIVE ASSFMBLY—UPPER

EEFT BANK socvesime  aedveiein 1
(Gear Assembly ............... 1
Gear ...t 1
NUE  ovwviminmemss s 1
Pin—Taper . .ieivaissmeni s 1
Pin——-l‘.!‘iﬂ Cather: .5 5 e e i 1
Washer .....covvvivinnn... 1
SHAFT ASSEMBLY — CAMSHAFT
DRIVE UPPER ........000000a0 1
SHREE . on v v mionamn e 1
Y i g gy g e e i T ]
End Piece cosciiaiinisavi s 1
Pin—14 Diameter .......... 1
Housing—Upper Drive ........ ]
Gasket—Upper Drive Housing to
Cylinder Head ............. 1
Housing—Camshaft Drive Inter-
mediate 6” Long............ 1
Screw—14—28 ............... 1
Screw—14—28 ............... 5
Washer—34 Plain ............. 4
Washer—14 Lock ............. 10
SR oo e son R e .
BR—005 :usvvvmiess iy ans »
Shim—.010 ............. giany X
Shim—.020 .................. .
Shim—.0063 ................. .
Shim—0125 . cummsieeen s T
SHm—025 .o cavieevass s .
S0 o canviiiisssaive .
Shim— 080 .................. .
Gasket—Upper Camshaft Housing 1
CAMSHAFT DRIVE ASSEMBLY—UPPER
RIGHT BANK
Same as 11N865 Except the Fol-
ing Parts:
In Place of 11D77............ 1
In Place of 11B224............ 1
Camshaft Lower Drive
DRIVE ASSEMBLY—CAMSHAFT LOWER
& FUBL PUMP i ooviv v e s 5w 2
Spacer ........iiie.. 2
Gear .....ciiiiiiii it 2
Shaft—Left Bank ............ 1
Shaft—Right Bank ............ 1
43

per Engine



Pert No.
V-1472
11N541
V-1271
V-1178
V-1212
V-1128
V-1211
V-1122
V-1630
V-1631
V-1632
V-1172
25N2464
V-1107

11C331
11N737
11B330
11B330-1
1 IW1047
25N2464
V-1636
11N717
11N718

No. Regd.

Description per Engine
Retainer—Bearing ............ 1
Plate—Left Bank ............. 1
Gatker ....oviniiiviniaisave 2
Container ..........coeuveveens 2
BOROET o v onciw s ms wasn wam s aee 2
Pin—14 Cotter x 1”........... 2
WUE i bt Ty e 2
| PR - S +
Shim . ..oviineiniienennnnnnes »
SBHE oocnsmmmens mreamwmmdE
BB oeaimmasman s ses s "
Ball Bearing ................. 4

Nut—XE=28 Plaln ...cou 065000 8
Washer—14 Plain .............. 8

Camshaft Pressure Oil Tube

TUBE—PRESSURE OIL TO CAMSHAFT. |

Plange: ;.o ciniinsideniss anian 2
Tube . .vvriiiiieiaannn, 1
Tube ..., 1
T B e o e ST e 1
Nut—14—28 Plan ............. 2
Washer—14 Lock ............... 6
Lock Wire (042)............... 2
Bolt—14—28 .................. +
Carburetion

11W1087-E CARBURETION—COMPLETE ASSEMBLY |

11W1086
11N659
V-1107
11N687
25N2457
11N717
11N732
1IN680
I1IN745
1IN744
11N686
1IN777
11N723
11N675
11N678
11A722
11A681
V-1676
11N672
11N679
11A279

* As Required
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Yoke - Carburetor Shaft Adjusting 3

BIE sconsm s s S 3
Washer—14 Plain ............. 35
Pin—144Cotter ............... 3
Nut—14 Slotted .............. 3
Lock Wire ((042)............. 6
SCreW e 6
Nut—10—32Plain ............ 6
INIDPIE: civanvnss sentREE e 1
ISP = s S B e 2
Pin—1{g Cotter .............. 2
Pii—ClEViE . ovommmmmin s s !
SETER s aiin R A AT AR e e 15
Washer—34g Plain .............. 19
Washer—#12 Lock . ............ 19
S CTeW . 4
Nut—I12-24 Plain .............. 1
Nut—5{g—2+4 Plain ............ 8
Washer—3{g Plain .............. 8
Woasher—%g4 Lock ... ........... 8
Gasket ........ccoiiiiiiiian.. 2

Pert No.,

11N527

25N2464
V-1636
11A281
11W1100

11W1089

1TW1101

11TW1080
11N738
11N740
11C614

11A615

11C359
11N731
V-1636
11W1078

11TW1075

11W1074

25B2787
11N739
1IN741
11N512
11N513
11W1062
11W1060
11N745

11N669

11IN790
11W1077
25N2567
V-1687
11N670
11W1076

1TW1088

11N669
11W1061
1TW1081

11C617

B '

No. Regd.
Dﬁl‘f-"ﬂﬁiﬂ per Engine
Carburetor (Refer to Illustration
Pe. 4) .ovseissaiidsaminie 2
Nut—14 Plain .................. 24
Washer—14 Lock ............... 24
2T T S 4
SHAFT ASSEMBLY — CARBURETOR
THROTTLE CONNECTION ........ 1
Lug-Carburetor Throttle Con-
Container Shaft ............ 3
Shaft-Carburetor Throttle Control
Rod .....ovvviiiiiinnnnn. 1
TUBE ASSEMBLY—FUEL FEED...... 1
31 AR 2
Cone ..ovv i iieiiiiieennn, 2
Tube — Carburetor to Carbure-
tor Fuel—Long ............. 1
Tube — Carburetor to Carbure-
tor Fuel—Short ............. 1
AIR CLEANER ASSEMBLY. .......... ]
BCTBW i e e s e a g 8
Washer—14 Lock ............... 8
Flange-Air Cleaner to Air Scoop
Manitold ...covviveinsemraeia 1

TUBE ASSEMBLY — INTAKE “'v"
MANIFOLD TO INTAKE “'¥"" MANI-
FOLD WATER oo vvovennnnnsnnns ‘1

Tube—Intake “Y"” Manifold to
Intake “Y"” Manifold Water.. 1
Cross—Water Tube Connection.

Nut—1 Tube ......o0ivevenen 2
Cone—14 Tube .............. 2
| e 2
| 20 1 R e e e e 1
INTAKE “Y" MANIFOLD ASSEMBLY... 2
Manifold—Intake ............. 2
NIPDIE  saassaiss v weslieayis 2
ORI i i a b i ailed Gmeecssmif ke 12
Nipple ... 1

AIR SCOOP ASSEMBLY
Plug—14 Pipe -

Bushing ..................... 8
Plug—Welch ................ 1
Manifold — Air Scoop — Car-
BUFRLDT & pwwens o vaatie . 1
ASSEMBLY—INTAKE “L” maNIFoLD. 4
Stud ... e 11
Manifold Intake “L”.......... 4
Tube — Inlet “T" to Manifold
Connection R.H. ........... 1

Tube—Fuel Pump to Carburetor. 1




Part No.
11W1048

11W1007

11A155
11TW1012
11A154
11C1006

11A356
11W1011
11W1010
11N701
11A154
11N782
11A663
11B349
11B349-1

11W1096
11TW1098
11W1095
11N726
11N701
11TW1102
11W1039
11W1031
11W1013
11B322
11B323

11N469
- 11E245

11E2
11A190
11A189
11A40
11A130-2
11N462
11A71
V-358-A
11A285
11A70
V-361-A
11A169
11A132
11A47
[IN440 -

(Connecting Rod

No. Regd.
Description per Engine
ROD ASSEMBLY — MASTER & LINK
CONNECTING . .vvvvnnnnnnnnnas 6
ROD ASSEM HL‘!"’_—LIHI{ CONNECT-
TN oo miaimmon o a R e 6
BUBKING cvvvive v vmsesmmin v 12
Rod—Link Connecting ...... 6
Bushing ................... 6
ROD ASSEMBLY — MASTER CON-
WBEETPING . vwcimssesmm s 6

Rod—Master Connecting Bolt 6
Rod—Master Connecting Bolt. 24

B0 o Ber s g S abie baiihos 6
Pin—Cotter .........c...... 24
BUshing «ovesmsimansmon 6
Nut—3g Slotted ............ 24
Rivet—Countersunk Head... .. 24
Bearing—Lower ............ 6
Bearing—Upper ............ 6
LINK PIN ASSEMBLY............ 6
Tube ..., 12
0T 6
~Nut—34 Slotted ........... wiss D
Pini—Lotter «oovi snav v 6
Bolt—Link Pin Lock.......... 6
Piston ......civievinerennnnns 12
Pin—Piston .................. 12
Ring—Piston Pin Retainer...... 24
Ring—Piston Lower ........... 12
Ring—Piston ................. 24
Crankcase

CRANKCASE AND REVERSE GEAR

HOUSING ASSEMBLY ........... 1

CRANKCASE ASSEMBLY — LOWER
HAER covsswmsmmsssims@eanes & 1
Crankcase—Lower Half...... 1
Bushing: :c:caesaci i 8
Bushing ................... +
Stud o oi e e 4
10T, 5
Plug—3; Pipe .............. 2
Seat—Valve ............... 1
VW it e dmcnnned s 1
Spring ... 1
Guide—Valve .............. 1
CrasReE e s 1
Bushing—Screw ............ 6
Bearing .......c0vieueennen 2
Stud ... 4
EMBE: ooy s aEs 2

Part No.
V-1124

11A130-1

1IN413
11A149
11N400
V-2054
11C55
V-1120
11A230
25A537
11A56
11A130
11N787
11A160
11E122
V-1190
11A59
2041
11A243

25N2461

11B347
11B348
V-1105
1IN514

V-386-A
25N2478

V-1107
V-1109
V-3024
V-1683
V-1636
V-1638
V-1640

11E207
11E3

11N425
11A161
11A189
11A124

11A125-1
11A124-1

11A125
11N400
11B52
11A202
11A201
V-1124
11A47
11A149
11B58

No. Regd.

Description Per Engine
Pug—Pipe: . covusmssm s 1
T R e +
Doawel oiviciisineiviioeiias 2
Dowel ..........cvv.... 8
L )7 R — 6
Phig—Pite «ooawsvmivi e 3

TUBE: & e s e e 1
Gmlket ot sssmiia i asiian 1
Stud ... 2
Gasket ......vviirinnnnn. 2
PHIE onoancn smmsmmssaiss v drcsas 2
Stud: i s S e T 28
Reducer oo dsisssman e 1
Stud ... 2

Housing—Reverse Gear—Lower. |

DO o vwaasiea e e s 1
Washer—Bearing Bolt .......... 16
Nut—14—20 Plain ............. 4
Ring ..., 1
Nut—15,—20 Slotted ............ 16
Bearing—Main ................. 2
Bearing—Mamn ................. 6
Pin—34,—Cotter ............... 16
Fitting ...t 1
Nut—3g—24 Plain ............. 14
Nut—7%1¢—20 Plain ............ 4
Washer—14 Plain .............. 6
Washer—34 Plain ............... 32
Washer—73g Plain .............. 4
Washer—15 Plain .............. 8
Washer—14 Lock ...........c... 6
Washer—3¢ Iock ............... 14
Washer—14 Lock ............... 2
CRANKCASE ASSEMBLY—UPPER HALF |

Crankcase—Upper Half ....... 1

NMipple oo saaseaes 2

Btud cosnvaiasTRsTR TRy 3

Bushing—Screw ........... . 4+

Stud ... .. 2

BUI i e smassmmsiasas 2

BB wow e s mne summ i o S 9

T T 2

Dowel .........ciiiiinn... 6

Shaft ... i, 1

BB wseman iR 4

L L 8

Plhug—=Ehpe: o o e iy ]

Stud ... ..., 4

Dowel ........c.ciiiiiiin... 8

BOIE o onomammuinsms vssesvmasmsaes 16

i - 45
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Part No,

11A204
11A200
11A203
11A164
25N2461
V-1105
11A59
11B347-1
11B347-2
11B348-1
11N453
11N452
11A57
11B162
11A163
11A276
V-386-A
25N2478
V-1109

- V-3024
V-1638
V-1639
V-1640
11D263

11N522
11A357
11A190
11A191
11A170
11A170-1
11A251
11E123
V-2103
V-2063
V-1109

V-1638 -

V-386-A
11N429
11N424
25N2441

11C264
11A180
11B181
11B76
11C63
11N459
11N783
25N2458
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Neo. Regd.
Description per Engine
Stud ... e 40
SEI oo mmamine e e 2
D i s A e 16
Btut oo v s S 4
Nut—14 Slotted .............. 16
Pin—34, Cotter .............. 16
Washer .................. e 18
Bearing—Main ......cc0n0iuen. 1
Bearing—Main ................. I
Bearing—Main ................. 6
Bolt—3g—24 . .................. 14
Bolt—3—24 ................... 3
Bolt—Engine Lifting ............ 4
Plate—Governor Drive .......... 1
Gasket—Governor Plate ......... 1
Gasket—Two Bolt Type......... 1
Nut—3g—24 Plain ............. 4
Nut—7ig—20 Plain ............. 3
Washer—3¢ Plain .............. +
Washer—74g Plain .............. 3
Washer—74g Lock ...... s e 6
Woasher—3§ Lock ............... 3
Washer—15 Lock ............... 2
HOUSING ASSEMBLY—REVERSE GEAR
—UPPER  ..i.ivienninnernnnnns 1
777 [N 1
BiBIngE: oo 1
Bushing—Screw .............. 4
Bushing :...i:00sevaivsvain 2
S e e s e 10
Stud . ..iviiii i 4
Indicator ......... . ...vuunn 1
Housing—Reverse Gear Upper.. 1
Bolt—3g—24 ................. : B
Bolt—34—24 .................. +
Washer—3¢ Plain .............. 20
Washer—3¢g Lock ............... 24
Nut—3¢—24 Plain .............. 12
Bolt—1—20 .ovuvsminivivasna 2
Bolt—34—24. ........... s 4
Bolt—3—24 .........ccivunrn 4
Crankshaft Assembly
CRANKSHAFT ASSEMBLY .......... 1
PIg: v ssviiasevavdics 1
By st san e 1
Gear «ovvv it e 1
Crankshaft ................... 1
FEd TaAper Pilioos voao swmsiees 1
Bolt—%eg—24 ....cvvvvnrnnnn 1
Nut—"?f‘i 5—24 ................ 3

sitizeaiby (01 81@'

Part No.

11N730
11TW1085
11W1020
11W1043
11B+42

11W1041

11N683
11A650
V-1638
11N673
11N734
11C278
11B271
11N669
25N2458
11N672
11N733
11N717
11N666
11N655
11N735
11W1003
11W1004
11W1028
11W1029
11N665
11N668
11B396
11W1068
11C647
11W1023
11TW1021
11B1099
11W1039
11W1056
11W1057
11A1001
11W1002
11N719
11A602
11A394
11A601
11B609
11B318
11B317
11N687
11N664
11N65!1

No. Reqgd.

Description fer Engine
Bolt—5%g—24 .........c...... 2
PRUP s s s s e s 6
D uvaass avvceeyEisas e 0
Wb aae s v devesiies 1
Gear—Crankshaft Timing ..... 1

Cylinder Assembly
CYLINDER HEAD ASSEMBLY — LEFT

BANK i itrnnnnnnenennennnnnn 1
Gasket ..... e e 4
Nut—3¢ Plain ............... 58
Washer—3g Lock ............. 58
Washer—3¢ Plain ............ 58
T 10
Gasket ...................... 1
Head—Cylinder .............. 1
Stud ... cews
Nut—5&ig Slotted . ............. 12
Washer—354g Plain ............ 12
T R 12
Lock Wire—042 ............. 2
Pin—Dowel .................. 13
Bushing ............cooivunn. 6
14T LR 20
ST st e B B R B T R 3
Lock Wire covsumweaassams 3
RGBT i slvases dsnms ST 1
Plug .......coiiiiiiiiiinn, 1
Bushing ..... RS R 24
Stud ... 73
PHCKIAE ovvimcs s svsig PO
Jacket—Water ............... 1
SERVE s ReERE TR 6
Bushing ..................... 12
Ring ..o, 24
Valve—Intake and Exhaust..... 24
171 7. P v. 24
Spring—Inner ................ 24
Spring—QOuter . ............... 24
Bushing ..................... 24
Washer ..................... 24
Pin ..o 24
Pl ..oumsmmmsmn vieasmisis 6
MIRIE i oo oo a0 s 6
Bishing' .covvoman sasusimiess 12
RELAIDET ivviin soinmnsn siie snieten 12
Retainer ......... e wonre e 6
Packing .................. W
Pin—b g Cotter .. cumvimmaiis 6
BWhRNE .o seumain 2
BORROE o monsi sanisssamis s 2
) UF

— i — — o — ——



Part No.

11A395
11W1084

11W1022
11W1083
11N676
11N727
11B128

11C280
11B282

11C129
11A275
11A277
11N718
V-1676
V-1107
V-1636
25N2464
1TWI10H

11B271-1

11C111

V-1676
V-1637
V-1108
25A1554
25N2459
V-1105
V-1658
11B627
11N419

11N591
11N419-1
T1N419-2
11N419-3
11N419-4
11B110

11A107
11E103
11N461

No. Regd.
Description per Emgine
PN s i e D e S R 12
PLUG ASSEMBLY—CYLINDER HEAD—
BB .ot bR SRR 4
Spider ...t 4
PIOE oovics mmsnseamnn sasmmeem +
Washer—54g Plain ............ 4
Screw—54g—2+ ........... ... 4
Gasket—Intake Manifold to Cylin-
der Head .........ccvvviin.n, 4
Gasket—Valve Cover ............ 2

Gasket—Exhaust Manifold to Cyl-

inder Head
Gasket—Water Jacket to Crankcase 2

Gasket—Two Bolt Type.......... 2
Gasket—Twe Bolt Type. ......... 24
Bolt—14,—28 ...........o.t. !
Nut—5,4—24 Plain ............ 46
Washer—14 Plain .............. 48
Washer—1 Lock ............... 34
Nut—14 Plan ................. 44

CYLINDER ASSEMBLY—RIGHT BANK. |-

All parts the same as under
11W1041, except the following
part:

Head Cylinder in place of

518 ;77 5 R 1
Distributor
HOUSING ASSEMBLY—DISTRIBUTOR—
UPPBR v SR SR 1
Nut—8g Plain ............7. 4
Washer—34g Lock ............ 4
Washer—58,g Plain ............ 4
WaEHEEr  .vvmnienvamssnmeasssm . B
Nut—34 Slotted .............. 2
Pin—34, Cotter .............. 2
| Ty I o W T o WIS R 2
Gear ....oviiiiii i 2
Distributor (Refer to Illustration
Pg.. =P) uvivnaoiminesis 2
Igmtion—Rotor .............. 2
Breaker Points ....... RS 4
Breaker Lever ................ 4
Contact & Support—Lower..... 2
Contact & Support—Upper...... 2
STUD ASSEMBLY—UPPER DIS-
TRIBUTOR HOUSING ......... 1
Stud ... 3
Housing « .ovnnvmwss 4 1
BeEEng vvivvsssmssemdaes 1

Part No.

11N345

V_2047

11N509

11A275
11B333
11B638

11A105

11E104
11A82

11N498
11A248

V-1683

25N2461 -

V-1676
V-1108
V-1637
11B625

11A113
11B626
11A115
11B375
11B358
11N737
11N788
V-1869A
V-1107
V-1636
11N792

11N465
11N465-1
11N445
V-1625
11N466
V-3187
11N446

11A616

11E619
11A344

No. Regd.

Description per Engine
Bolt—Upper Housing to Lower
Housing ................... 9

Screw—Upper Distributor Hous-
ing to Lower Distributor Hous-

B ook s s R 1
Screw — Distributor Oil Supply
Tube Flange . .....0000enun, 2
(Gasket—T'wo Bolt Type....... 1
Gasket ........ooviinvnin... 1
STUD ASSEMBLY — LOWER DISTRIRU-
TOR HOUSING . uouisiuinisees 1
Stud e s iEas TS in 4
Housing .............cc0vu... 1
Bushing ..................... 1
IR ommmmon e s s 2
Gasket—Distributor Lower Housing
to Bearing Housing............ 1
Washer — Distributor Lower Hous-
ing to Crankcase. ...... e +
Nut—15—20 Slotted ............ 4
Nut—38i¢—24 Plain ............ 9
Washer—5{g Plain ............. 17
Washer—84g Lock .............. 10
SHAFT & GEAR ASSEMBLY—DIS-
‘TRIBUTOR DRIVE .............. 1
KRR s A R R 1
SHRIE: -vomvvammisaiedes rvnas 1
SPRCET v iR s v 1

TURE ASSEMBLY—DISTRIBUTOR OIL. . |
Tube—Distributor Oil ........ 1
Flange—Distributor Oil Tube... 1

Tube—Approximately 18” Long... 1

T T o 1
Washer—14 Plain .............. 2
Washer—14 Lock .............. o B
Tee e 1
Electrical Equipment
piige: Blotk ....vonimaavasvn i 1
Fuse—40 Amperes .............. i
Regulator—Voltage ............. 1
Relay—Starter ..........0oven.. 1
Switch—Starter ................ 1
AEOEORT . oouwaciiin ess aessess oo 45 s i
Switch—Master Cut Out......... 1
Exhaust Manifold

EXHAUST MANIFOLD & ELROW ASSEM-
BLY—RIGHT HAND ............ 1
Manifold—Exhaust ........... 1
|7 S RS R 2
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No. Reqgd.

Part No. Description per Engine
11N456 Bolt—5%g—24 ............... 6
V-1637 Washer—3g Lock ............ 6
V-1676 Nut—5g Plain .............. 6
11A346 Gasket ..........co..... e 2
11A345 PIAEE oo o o e v o 7.
V-2054 Plug—Pipe .......c.civiiunn. 2
11A616-1 EXHAUST MANIFOLD & ELBOW ASSEM-

BLY—LEFT HAND .......0000.. 1
11E619-1 Same as 11A616 except follow-
ing: In Place of 11E619...... 1
25N2464 Nut—l Plain .................. 56
V-1636 Washer—14 Lock ............... 56
11N539 Hose—1Y;, ILD.................. 5
25N2390 Clamp—Hose .................. 10
11B620 Gasket—Exhaust Manifold Flange. 2
Fresh Water Pumnp
11C234 PUMP ASSEMBLY—FRESH WATER... |
11B370 SEAL ASSEMBLY ........c00000. 1
11N439 Seal ... .o 1
11A313 WWVEBEEL . Jcwenvannie aes s 1
11B238 Impeller ... ouvsvipsinrenen 1
11A802 BEY: s s i e 1
V-3037-A NUt oot i i ineeenann 1
11A237 Spacer . ..., 1
11B236 5 T § U 1
11A235 Retainer—Bearing ............ 1
V-3027-A Bearing .....civvvceasiaivias 1
V-3022-B Gear ..ot 1
11N436 Nut—746—20 Shear .......... 1
V-3024 Washer—74¢ Plain ........... 1
11A242 PUSEE oo i s d g R R 1
11D206 Body: o sandivmmes i 1
V-1115-A B .ok R R £ 8
V-3039-B Gasket ......ooiiiiiininnnnn 1
V-1272 Gasket — Pump to Lower Dis-
tributor Housing ........... I
11N438 Ball Bearing «ciocsivviaziaiais 1
V-1208-A Pl saisamsivumvania s s ]
'V-3020 Gasket .......covvvvennnn.. o]
V-1100-A Nut—14—28 Slotted .......... 8
11N542 EIOVEE svisiaicsiaios wisss s i aiin e ¥ 1
V-1107 Washer—14 Plain ............. 8
V-1103 Pin—e Uother s s vaiai 8
Lockwire .................... T
V-1313 Shim—Thin ........ccvc..... .
V-1651 Shim—Thick ................ ¢
V-1652 Shim—Medium  .............. .
V-1109 Washer—3§ Plain ............ 4
t Approximately 5 inches | |
* As Required
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Part No.
V-1638
11N539

25N23%
25N2380
25N2389

11N921
V-1103
V-1107
V-1108
V-1140
V-1175

V-1176

V-1492
V-1493
V-1495

V-2029
V-2031
V-2032
V-2033
V-2035

V-2036

V-2037
V-2038
11N456

V-1676
V-2042

11A608
11N478
11N515
11N566

V-3104A

V-1649
11N499
11N589
11N590

11B39%0
11B819
11A643

No. Regd.
Desceiption per Engine
Washer—3g Lock ............. 4
Hosec=I18: i vaisvnnain 2
Clamp—Hose ................ -
Hose .....oiviiiiniinnnninn, 1
Clamp—Hose ...........cc... 2
Fuel Pump
DRIVE ASSEMBLY—FUEL PUMP. ..., 1
Pin—14g Cotter ........... cen T
Washer—14 Plain ............. 3
Washer—54¢ Plain ............ 4
Nut—14—28 Slotted .......... 3
Nut—Fuel Pump Drive Housing
Packing ..... e eeaeae e 2
Packing—Fuel Pump Drive Hous- |
ing Packing Nut Felt........ 2
Gear & Shaft—Fuel Pump Drive 1
Spacer—Ball Bearing .......... 1
Gasket — Fuel Pump Driveshaft
Housing ................... 1
Housing—Fuel Pump Drive.... 1
Shim—Medium .............. .
Shim—Thin ................. .
Shim—Thick ................ .
Ball Bearing—Fuel Pump Drive
B ST T | 2
Gasket—Fuel Pump Drive Shaft
Housing Plate . ..couiaaws ivs |

Gasket—Fuel Pump Drive Flange |1

Stud—Housing to Container.... 3
Bolt—5{4—24 Hex. Head—for

V-2034 & V-2030........... 4
Nut—5,g—24 Slotted ......... +
Nut—Fuel Pump Drive Gear &

Shaft .......covviiininnn.. .
CORMNEY. ovnvensmassiumes 1
Pumnip—Fiel .vouisisivanscaa 1
FIRINE: 5300 aais s e s e i 1
Fitting ........ ..., ]
Fitting ......covveviiunin... 1
Pump—Wabble ............... 1
Bl wnowsimnmages i 1

Crasket Filter ..oiicinenavs 1

Gasket Filter .............. 1

Generator
GENERATOR ASSEMBLY ........... 1
EROAT: (oo sswmn s ans e e 1
Wiasher i siasvisansvas 1

—arm e

i "~ i



Neo. Regd.

Part No. Description per Engine
25N2453 T ]
11N444-2 Pin—Cotter ......ovvvvvunnn.. 1
11N444-4 BEBAE ouincims soveme s s 1
11A373 BETRen oo SoeEiEE R 2
11N444 Generator (Refer to Illustration
page 10) .................. 1
11B371 Screen ..o 1
11N449 BETEN i s S e 4
11A642 Washer—Large .............. 1
11N444-5 Brush Rigging ................ |
11N444-6 Brush ..., 2
11N444-7 TORIEEE 1o ne i R RN R S 2
11N444-8 BEARIAE o swneimsaeeas 2
11N444-9 APMALUTE & doaisenee v 1
11A39 GOVERNOR AND GENERATOR DRIVE
GEARS ASSEMBLY (Optional).... 1
11B51 CIBET o i meonniie el RS 4 1
11N420 RIBE o ovevie i v Sy 6
11A165 Gasket—Generator Flange ....... 1
11C53 Gear—Generator Idler .......... l
V-1172 Bearing—Ball . ... s ovsvimmsn 2
11N422 Nidt-—liteE v cosumsmnnes e 1
11N423 Washer—Lock .........c.00hn. 1
V-2086 Ol Cup oo ]
11A49 Ring—Snap .........covvvvin... 1
11A50 Spacer—Idler Shaft ............. 1
Heat Exchanger
11E293 HEAT EXCHANGER ........c0004.. 1
25B1247 Ring—Packing ............... I
25N2563 Bolt—5i¢—24 .......cvvvun.. 12
11C301 BT Ny 2
11B300 Header occesman isamsivas 1
11E293-2 Tube—Copper .........ov.... 301
11A299 Baffle ............covvvu... 7
25N2480 Nut—84g Plain .............. 24
V-1637 Washer—53{g Lock ............ 24
V-2054 Plug—3§ Pipe ............... -+
11N495 Bolt—%g—24 ................ 12
25B1248 Gasket .........coviinnnnnn. 2
11B36+ Header—Flanged ............. 1
11D305 HOUSING ASSEMBLY — HEAT EX-
CHANGER .....:''uovevennnnns 1
11C306 Flange .....cccvvviinnin... 2
11D305-1 FHOUBIAR ovaoswvvii ssnsrasose oiaarasa 1
25N2383 Hose—134 I.D. .............. 1
25N2389 Clamp—Hose ................ 2
, Ignition Equipment
1INH7 Coill—Ignition ................. 2
25N2257-58 Terminal—High Tension ........ 26

No. Reqgd.
Part Ne. Description per Engine
'25N2257-59Grommet—Rubber Terminal ..... 26
IINH8-S Plug—Spark .........cc00ivnnn. 24
Qil Cooler
11E295 OIL COOLER ASSEMBLY............ 1
11E295-2 Tube ..o, 301
25N2563 Bolt—%g—24 ....ccviinien., 12
25N2480 Nut—54g Plain .............. 24
V-1637 Washer—54g Lock ............ 24
V-2054 Plugs—3§ Pipe .......o0nvnvnn, 4
11B300 Header .............cvv.vn.., 1
25B1247 Gasket—Neoprene ............ 1
11A299 Balle oo posicaveusig s G
11B364 Header—Flanged ............. 1
11C301 (011 S 2
11N495 Bolt—546—24 « .o vvoeennnnn. 12
25B1248 T T T 2
11D296 HOUSING ASSEMBLY—OIL COOLER |
11C297 Plamge G b iisi et 2
11D296-1 Housing .......covuivnunnn. 1
11N559 FIOBE  sovvsiom v maseeipmmy 2
25N2383 Hoge—1% TP avvosveenras 2
25N2390 Clamp—Hose ................ 4
25N2389 Clamp—Hose ................ 4
Oil Filter
11N460 Filter—Oil .........ccov..... 1
11B166 Adapter—Oil Filter to Crankcase |1
11A167 Gasket—Adapter to Crankcase... |
11A168 Gasket—Adapter to Oil Filter... 1
11N493 Screw—OQil Filter to Crankcase.. 6
01l Pan
11D95 OFL PAN ASSEMBLY. .. ...c.vvuunus 1
11N400 Dawel s e enaem s 2
1IN413 Dowel .o svveniaee 1
11A86 CGlasket o savnsnmesiiniideydes .1
11A90 Stud ... e +
25N2458 Nut—5,g Slotted ............. 6
V-1108 Washer—84g Plain ............ 6
11A99 Chp covsampmsnayss issam 2
11A91 SR e v e SRR 2
11A84 Gasket ...ovinr i 1
11A82 Bushing oeo sosmmnasin vwsnes 3
11E9+4 Pan=—0 . .ousnnavesanseii 1
V-2054 Plug—34 Pipe .......co00vnnn 1
Lockwire 046 x 7" Approximate
Length ........... vt 2
Lockwire .046 x 47 Approximate
REDEED ik 1
11C89 " TURE & SUPPORT ASSEMBLY..... 1
11R85 Support .......c...iiiiinnnn 1
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Part No.
11B87
11B88
11A83
11A93
25A1167
118223

V-1616
V-1637
V-1108
11D9%

11C24
V-358-A
V-361-A
11A38
11A36
11A646
11A31
11B29
11N409
11A27
11C26
25N 2567
11A28

11E25
11A30
"11N412
11A32
11A33
11A34
V-1639
11N559
25N2390
11B41
V-2047
11N487
V-3024
25N2478
11A546
11N563
11N5S64
11N565
11B854
11B854-1
11B854-2

* As Required
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No. Reqd.

Description per Engine
RN o T N e B G By ]
Tube v aswaendE e B 1
Support ........ccviiannn. 1
Support .........iiinan.. 1
T R l

Il Pan: o i asiss v 1
Nut—%g—24 Plain ............ 37
Washer—584g Lock .............. 37
Washer—5g Plain .............. 37
Gasket—OQil Pan to Crankcase. . ... 1

Oil Pump—Pressure

OIL PUMP ASSEMBLY—PRESSURE... |

Valve ..o iiriiiiiiniinnnnnnn 1
Gasket .......oovievininnnnn. 1
Eoekiiit  covvnsenmmessmvias 1
Guide—Valve ......o000vveens 1
BPEINE sy sisaiid sidaois i 1
Gear—Driving ............... 1
Shaft—Driving ............... 1
DIOWEL oouivamsimmasss s s 1
COVER ASSEMBLY .............. 1
Cover: suviaivsaaimisar s 1
Plug—Y; Pipe ............. ]
BODY ASSEMBLY — PRESSURE OIL
BUME .ovwnmvmnsoaiiimminam 1
BOdY: oy 1
BeRring: s v wiis svvainaa 1
Dowel ..........o0vvvunn.. 2
GEAR ASSEMBLY . .......c0000.. 1
Gear ..o 1
T L 1
Washer—%g Lock .............. 4
HOBE: o F e T T s T et 1
Clamp—Hose .................. 2

(asket—Oil Pump to Crankcase... |
Screw—OQOil Pump to Crankcase.... 3
Screw—OQil Pump to Crankcase. ... 2

Washer—74g Plain ............. +
Nait=—=T48 PIAIN. < ovoono svmanis o 4
Inlet cooveisannaeisaeR T 1
Nipple—3; Close ............... i
MNIBlE=T" vomnmmeipaares 1
Nipple—3§ ........coivviun.... 1
Shim—Pressure Oil Pump—.005... *

Shim—Pressure Oil Pump—.010... *
Shim—Pressure Oil Pump—.015... *

Part No.

11C208
11A334
11A216
11A215
11B214
V-2170
11N510

25N2458

V-1108

11A212
11E213

11A319-1

V-2054
11N432

11N433

11A217
11A218
11A219
11A220
11B221

11N548
11A241

11A209
11A211

11D210
11A319

11A319-1

V-1637
11N559

25N239%

V-1108
V-2047
V-1637

11N487

1TW1108

11N517
11N785
11N786

11W1082

11N742

No. Regd.
Description per Engine
Oil Pump—Scavenging
PUMP ASSEMBLY—SCAVENGING oOIL. |
Seveen e GsseETRRTE R 1 |
Gear—Lower Drive .......... 1
" Gear—Upper Drive ........... 1 !

Shaft—Driving ....c.o00eeiane 1

Washer—Lock ............... 3

Screw—LCap ioccaeiiies v 3

Nut—5g Slotted ............. 6

Washer—3%g Plain ............ 6

Lockwire — 14 (approximately
18" long)

HOUSING ASSEMBLY—LOWER .... |
Housing—Lower ........... 1 I
Stud ... 2 |
Plug—3g Pipe ............. 3
Shaft — Scavenging Oil Pump

Idler (EOng) ouvivivsiais 1 '
Shaft — Scavenging Oil Pump
Idler (Short) ............ 1
GEAR ASSEMBLY—DRIVEN—. ....... 3
T N PR, 3
BERHOR  oonamiin wicinmsinmi 3

PLATE ASSEMBLY—SEPARATOR ... |
Plate—Separator ............ 1
Dowel .....ivvvivivinnnnnan 2
BRI 5o esmuenscaassmss 1

HOUSING ASSEMBLY—UPPER .... |
Bearing ........ S R 1
Housing—Upper ............ 1
) 7 1
Stud . ... i 3

Washer—584g Lock .............. 3
BEGRE v vive i e S R R R 1
Clamp—Hase ... oiaueisaeias 2
Washer—544 Plain ............. 5
Screw—5ig—24 . ........ii... 3
Washer—5844 Lock .............. 3
(Lockwire — 144 — approximately

7” long) !

Screw—58{—I18 ................ 2
Priming System
PRIMING SYSTEM .iiaisives s e ]

Elbow .......cciviivivenn.n. 2

1 S 2

T IROR o ov cvswmmmnessmes 1

TURE ASSEMBLY—PRIMING ....... 1

Nut—Union ....ccovvenvronss 2



No. Reqd.

No. Reqd.
Part No. Description per Engine FPart No, Description Per Engine
11N746 Cone .....ovvvivniinnnnnnn, 2 11K272 Nut—DBrake Lever Support. ....... 1
11W1106 I e EseiRs SM ey 1 11K283 Roller—Brake Lever ............ l
11W1107 TUBE ASSEMBLY—PRIMING ...... 1 11K284 Pin—Brake Lever Roller......... }
11N742 Nit—lIglon Z oo casmeearmsie 2 11K280-B Cam—Brake Lever ............. 1
11N746 CORE oo s i e s s 2- 11K316-C Shaft—Control ................. I
11W1081 U e Gt e, kit s b o 1 11K281-C Screw—Clamp ................. 1
11W1093 TUBE ASSEMBLY—PRIMING ....... 1 V-3024 Washer—7¢4—Plain ............ 12
11N742 NG00 » oo omnnonmsemis 2 V-1639 Washer—7{g—Lock ............. 8
11N746 OB  &acisnis o wi e ase e 2 11N468 Bolt—74¢—20 ................. 8
11W1094 THIDE s vcsvyyisde Loy s 1 11KV327 Shaft—Reverse Gear ............ 1
V-1687 Coupling: v anasus v 2 V-1683 Washer—15 Plain .............. 8
V-1124 Plug—lg Pipe ........ccov..... 1 V-1640 Washer—15 Lock ............... 4
11N480 Pump—Priming ................ 1 V-2041 Nut—15—20—Plain ............ 4
11G245-T Support—Bell Crank ............ 1
Reverse Gear Assembly 11G240-T Lever—Bell Crank .............. 3
11K260 Stud—Brake Band Balance Adjust- 11K216-C Gear—Reverse Gear Rear. ........ |
INE «ovieitie i ! 11G246-T Pin—Bell Crank Support. ........ 3
11G256-T Nut—for 11K260 .............. 1 11K274 Pin—Brake Lever Cam... . ... . 1
11K262 Washer—For 11K260 ........... i 11N494 Bearing—Hub Nut ............. 1
11K255-§ Stud—Brake Band Support....... 1 11Y212 Cover—Gear Case Rear.......... l
11K256 Nut—For 11K255-§ ............ ] 11Y218 Bearing—Pinion Gear ........... 3
11K258 Support—For 11K255-S ......... 1 11K219-B Spider—Reverse Gear............ 1
11K234 Drum—Brake .................. 1 11B369 Nut—Crankshaft Hub. .. .. ... . . 1
11B158 Gasket—Hand Hole Cover........ 1 11Y213 Bearing—Rear Gear. ........ .. . . ;
11K254 Spring—Brake Band ............ ] 11Y217 Gear — Pinion. ., ............... 3
11K251 Pin—Brake Band Support........ I 11K215-B Gear—Reverse Gear Front....... |
11K252 Bracket—Brake Band Support Pin.. 2 11Y211 Bearing—Front Gear............. 1
1IR230-5 Brake Binid ».oxo0n0 e vomvnainiona ! 11KY233 Disc — Driven.................. 6
11K249  Lining—Brake Band ............ i 11KY230 Disc — Driving................. 7
V-1109 Washer—3g—Plain ............. 24 11A173 Collar — Crankshaft. .......... .. 1
V-1638 ~ Washer—3%—Lock .............. 2t 25N2416 © Screw — g —20.............. 4
11A229 Gasket—Scavenging Oil Tube Sup- Lockwire Vig. .....coovvuunnnn.. 2
| L RLCEEEETPRRERE T, ! 11A381  Washer—Crankshaft Hub Nut.... 1
V-386-A Nut—3—24—Plain ............ 12 11A240 Spacer—Crankshaft Locating. .. ... I
11N424 Bolt—3—24. ciiui vivvvivmins 6 11Y221 Stud—Front Gear Case to Drum
25N2459  Nut—34—24—Slotted .......... 2 Case .......... e 12
V-1105 Pin—Cotter ..........o0vnvuun. 2 11Y222 Nut—Front Gear Case to Drum Case 12
11A247 Gasket—T'iming Hole Cover. .. ... I'. 11K210-B Case—Front Gear. ....... ... . I
11A246 Cover—Timing Hole ............ I 11K236 Plunger—Quick Release.......... 3
11C810 Coupling—Reverse Gear Shaft.... 1 11K235  Spring—Clutch Detent. .. ...... . .. 3
V-1676  Nut—8%g—24—Plain ........... 4 11K317  Key—Control Shaft.............. 4
V-1637 = Washer—814—Lock ............. 19 11K282-C Nut—Clamp Bolt. ............... !
25N2441 Bolt—3g—24 . .............. wviw B ;
ISN2442  Bole—p—24 ... P 11K311-B [:cvtr—CIutl:h SthtEr ............ 1
11K275 Sorew—Brake. AdJtRE .o, | 11P312 Screw—Clutch Shifter. ........... 2
11K276 Nut—Brake Adjusting Screw Lock. | 11G307 Sleeve—Ball Bearing Retainer. .. ... I
11G265 Lever—Forward & Reverse. .. .. . 1 11G306 Bearing—Clutch Shifter.......... 1
11K277 - Pin—Brake Band Plenger. .. ... ... 1 11G304 Bushing—Engaging Spider........ 1
11K273 Pin—Brake Lever Support........ 1 11G305 Lockwire—Clutch Engaging Spider 1
11K271 Support—Brake Lever ........... I 11Y303 Insert—Shifter Spider............ 3
11K270-B Lever—Brake .................. 1 11G339 Seal —Rear Oil.................. 1
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Part an.
11N535

No. Regd.
per Engine

Description

Bearing—Reverse Gear Shaft......

11K333-D Cap—Thrust Bearing. ............
11K332-C Retainer—Thrust Bearing.........

11K335-D Nut—Ball Bearing. ..............
11K335-D-W Washer—Ball Bearing Lock....

11G315 Yoke—Clutch Shifter.............
25N2458 Nut—5,—24 Slotted............
V-1104 Pin — Cotter. .. ..ooonvvrreaneen
11G310-T Spider — Engaging..............
11G301-T Pin—Bell Crank Lever Link......
11G243-T Link—Bell Crank ..............
11G239-T Plunger—Clutch Toggle .........
11Y244 Pin—Roller Lever Stop..........
11K247 Bolt—Clamp '« vsissvnsnwssmees
11K248 Nut—Clamp ..ue eswmsame e
11G286-T Pin—Clutch’ Engaging Spider. . ...
11N472 Prti==lC0tI0  vvis sisasiinm deivia
11A228 TURE & SUPPORT ASSEMBLY.......
11B225 BURBDOTE o iz i wisms sasmm s
11A226 TUBE: ovnnwnmswssanmsssammn
11A227 Support—Screen .........o0000.
25A1167 T £ 4 t e oty o R e S
11A604 COVER ASSEMBLY — REVERSE GEAR
HAND HOLE ... .:::cccsamss=ea-=

25A2108 Bréather . ooewsisiseiens s
11N536 Screw—14—28 ...............
V-1107 Washer—1 Plain ............
V-1636 Washer—14 Lock .............
25A580 Gasket—Breather .............
11C159 Cover ........ e
11B605 CLUTCH HOUSING AND CRANKSHAFT
HURB ASSEMBLY—REVERSE GEAR. .

11A606 HOUSING ASSEMBLY ...........
11B174 Gear—Flywheel Ring .......
11C382 Housing—Flywheel .........
11C380 Hub—Crankshaft .............
11A383 Bolt—Crankshaft Hub to Clutch
Housing: ovineansmaye s

25N2462 Nut—54—18 Slotted ..........
25N2406 Pin—Cotter ....oovvvuernnnnns
11A74 Key—Crankshaft ... ccocovueren
V-1108 Washer—3g Plain ..............
11N547 Bolt—34—10 ........cciauiiann

Sea Water Pump

11D8 PUMP ASSEMBLY—SEA WATER. ....
11N504 Senl—] i wwmmnas snvsevsieen
V-1639 T I R TS
11B19 Gear—DIrven & cveauvesessss
V-1105 Pin—34, Cotter ..............
25N2461 Nut—14; Slotted ..........000.

* As Required

Sigitized by (3O 81@
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Part No.
11AI18
11B17
11A16
V-1170
11N407
11NA408
11A20
11B21
11B14
25N24H3
V-1637
V-1108
11A63+4
11A634-1
11.A635
11A635-1
11A10
11E9
11N400
11B15
11B15-1
11N463
11A316
11A352
11C350
11A351
11B23
V-386-A
V-1109
V-1638
25N2383
25N2389
11B+43

V-1657
V-50+4A

11E816
11D831
11B846
11N570
11N581
1IN574
11N575
25N2767
11C823
11N573
V-1638
11N908
11D830

No. Regd.
Description ber Engine
WWABHET  .vov s i e aearvi 8 2
Gear—Dnving ............... 1
Ring—S8nap ..coovenverininonss 2
Bearing—Ball ................ 2
Screw—54—18 .............. 4
Screw—5%g—18 ... ............ 4
GOARKEl i v R R e 2
Inlet ot SR R 2
BT 0 R S B R 1
Screw—3e—I18 ........... ... 8
Washer—34g Lock ............ 16
Washer—3%ig Plam ........... 16
Shim .002 Thick 2 I.D......... .
Shim .005 Thick 2 I.D......... "
Shim 002 Thick 13, I.D....... d
Shim .005 Thick 134 I.D....... *
BODY ASSEMBLY ............... i
Body oo eomansrrsmmemsssans 1
Edowel: oovwpssimes s e aiy 2
Impeller s s s i e 1
Impeller ................... 1
Seal ..o, 2
WEHER viosanmanimasamis wis 2
PLATE ASSEMBLY—END ........ 1
Plate—End :osivevvasss o 1
Bushing ..¢......covvia... 2
(Gasket—Pump to Crankcase. .. ... 1
Nut—3—24 Plain-............. 8
Washer—3g Plain ............... 8
Washer—34 Lock ............... 8
Hose—13, 1.D. ................ 3
Clamp—Hose .................. 6

Shaft—Sea Water Pump Drive
Coupling

Plug—34 Pipe . ccoovnvinivnnins 2

Washer—Leather ............... 2
Shielding
ASSEMBLY RADIO SHIELDING. ....... ]

ASSEMRBLY DISTRIRBUTOR SHIELD.... 1

SHIELDING—IGNITION COIL ....... 2
FEROIE  .unenampmemsaipy empins 6
Screw—Self Tapping .......... 8
Screw—10—32 ...... S R 8
Nut—I0—32 ......0coiennses 8
Lockwasher—#10 ............ 8

Bracket—Support ............... 2

Screw—3g—24 . ... ... 4

Lockwasher—3§ ................ -+

Screw—53g—18 ... ... ... ... 4

SHIELD—STARTER RELAY ......... l

§

— —_————— e ——y




No. Regd.

Part No. Description per Engine
11N570 BOIRE e cmmmusssmmamsts 2
11N571 FERROLE s vicummmimmnosn s 2
1I1N581 Screw—Self Tapping .......... 8
11N574 Screw—10—32 ......... R 4
11N575 Nt 32 o svuvnimmvinnas 4
25N2767 Lockwasher—#10 ............ -
11C821 Bracket .........coiiuiiinnn.. 1
11IN573 Screw—34—24 . ................ 2
V-1638 Lockwasher—3§ ................ 4
11N572 Screw—3g—24 . ... ... ... ..., 2
11N928 i 11 R P A PR 1
11C829 SHIELD—VOLTAGE REGULATOR . .... 1
11N570 Eernile: covsssnssssdne it 3
11N580 Screw—Self Tapping .......... 8
11N574 Screw—10—32 .......... ... ..., 10
11NS575 Nut—10—32 ... ... 10
11C822 Bracket .......... e e e 1
25N2767  Lockwasher—#10 .............. 10
11N573 Screw 3§—24 . ..., 2
V-1638 Lockwasher—3¢g ................ 2
11N580 Screw—0—32 . ...iiviveieiie s 2
11A834 SHIELDING—STARTER ............ 1
11N571 Forndle oisivsairssetiniag o0 1
11N581 Screw—Self Tapping .......... 2
11N904 Screw—8—32 ........... ceve. 2

11A833 SHIELD—GENERATOR . ........... 1
11N570 Ferrule ...................... 2
11N904 SCrew—8—32 .. i eis cues sa 2
11N581 Screw—Self Tapping .......... 3
11E816-1 Tube—Intake .................. 1
11A824 CIMp caviimsiores o mes S 2
11A825 Clamn Base Lonusvdsiisimssen 2
11N576 Screw—14—20 ................. 4
V-1150 Nut—14—28 ........... Yy aw e 4
V-1115 Stud ..., e 4
V-1636 Lockwasher—14 ................ 8
11N922 ESIRE oo s S AR 12
11E816-2 Tube—Exhaust ................. 2
11N723 Screw—12—24 . ... ... .00 +
1IEBIG 2V D ..nvvvvopemnminssmoiis v, #
11N678 Lockwasher—No. 12 ............ 4
11N922 B A W 12
11C832 SHIELDING—INSTRUMENT PANEL... |
11N570 Ferrule ............. e 5
11N581 Screw—Self Tapping .......... 6
11N918 IR o s oS O T S 2
11N915 BIGE s s 5
11N916 Ferile vovovaomspasysr v 5
11NO917 Washer ... sssdinve s eues 3
11N583 Elbow—Spark Plug ............. 24

* As Required 1 Inch. § Sets.

Part No.
11N574
11N585
11N586
11N910
11N909

11N911

11N933
11R934
11N901

11N902
11N903
11N906
11N912
11N923
11N925

11N926
11N927
11N929
11N930
11N931
11N932
11N592
11N593
11N595
11N597
11N598
11N935
11N936

11A102
25A2108

25A569
11E97

25N2464

V-1107
V-1636
25A580
V-1623

11B148
11C98

11N491

V-145-A

BRI rm
i N " 1

No. Regd.
Description per Engine
Flexible Tubing 1—34 1.D......... 1
Flexible Tubing 1—LD.......... 2
Flexible Tubing—14 ' I.D.......... 12
Flexible Tubing—14 1.D.......... 12
Flexible Tubing—14 1.D. x 10 inches
N sasssnsEsaTassEa TR 2
Flexible Tubing—14 1.D. x 27 inches
long ..ooviiiiii i +
O 11+ S 2
O 1 T 2
Cable — No. 0 Starter Motor to
Starter Relay ..........v0unes 13
Cable—No. 8 Low Tension....... "
Cable—No. 12 Low Tension...... .
Tubing—34 1.D. ........ e 1
Terminal —Whitaker No. 827..... 3
Gasket .........coiviiiii... 4
Ignition Cable—Spark Plug Ter-

T ITob | RPN -
Gasket .......... R TN 4
EERERRE v maisc s "2
Nipple—Coil ......covviviniinns 2
‘Terminal—H. T. Coil........... 2
Marker—IL to 6L............... §2
Marker—IR to 6R.............. §2
Terminal No. 0 Cable........... 3
Terminal No. 8 Cable........... 2
Terminal No. 12 Cable.......... 27
Sleeve—Confact ....ivouivenanins 24
Collar—Sleeve ................. 24
L L T 2
SRR s e e e R e 2

Starter Motor Housing

HOUSING ASSEMBLY —STARTER

MOTOR: o ovvmmrasmsneis awims 1
Bréather .oaaswnisisinvass 1
B o e T 2
Monsing .« sme i asa e neser 1
Nut—14 Plain ............... 2
Washer—14 Plain ............ 2
Washer—14 Lock ............. 2
Gasket ...........c0iiiin... 1
Starter Motor (Refer to Illustration
e ) i ese R 1
(Gear—Starter Motor Pinion...... 1

(asket—Starter Motor Housing to
Crankcase

Screw—Starter Motor Pinien Gear 1

Washer—Starter Motor Pinion Gear
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Part No.
V-1676
V-1108
V-1637
V-1659
V-2677
V-2682
V-2683
V-2694

25C2069
25D2064
25A2272
V-1676
V-1637
V-1108
25A2106
25B2071
25E2059
25A2072
25N2380
25N2389

11C389

25A2108
25A580
V-323
11A388
V-321-A
11A856

25N2464
V-1107

110603
V-1636

11N682
11N678
11W1065
1TW1064

11N661
11W1067

——

* As Required

54

No. Reqd.

Description prer Engine
Nut—5jg—24 Plain ............ 11
Washer—54g Plain ............. 11
Washer—584¢ Lock .............. 12
1
Bushing—Starter Motor ......... 2
Brush—Starter Motor ........... 4

- Brush—Rigging—Starter Motor.... 1
Armatare & censsinin e e 1
T hermostat
THERMOSTAT ASSEMBLY .......... i
L, 1T, S 1
Thermostat oo cvissaisg 2
Nut—%‘ig Plasn cisnos: reiasss 6
Washer—584g Lock ............ 6
Washer—5ig Plain ............ 6
GEIKEE v s aesvss 1
HOUSING ASSEMBLY ........... 1
HouBIRg i ivmas aiinase ]
Stud ... 6
Hose—2 1.D. ......ccovvnn... 4
Clamp—Hole . ccoocunsiimmsiiass 8

Valve Gear Cover

VALVE COVER ASSEMBLY—RIGHT
BANK
Breather—Cylinder Head Cover. 1

Gasket—Valve Erca;htr ....... 1
T R 2
Elbow—Valve Gear Cover Drain |

Nut—Lock 74—18 U.S.F. x 9,. 1
Screw — Cap — Valve Cover

Breather .................. 2
Nut—Valve Cover Breather.:... 2
Washer — Plain Valve Cover

Bresther: ouesiaamnssnsis 2
Cover—Valve Gear ........... 1
Washer — Breather Valve Gear

RIOVRT i i e i e 2
Washer— T achometer Housing to

Valve Cover ............... 1
Washer — Valve Gear Cover to

Cylinder Head Lock......... 31
TACHOMETER ASSEMBLY (For

I anly) o.vvvnmmwrey 1

Spring — Tachometer Drive

SIREL. o0 Rt bbiee e 1

Pin—Tachometer .......... 1

Shaft—Tachometer Drive .... 1

Part No.
11W1046
11W1066
11N677
11C389-1

11C603-1
11N720
11N723

11B329
V-2000

V-1682

11B817

11A639
11A312

11B140
11A139
11W1030
11N780
11N78]
11N684

11D815
11N426
11B141

11B146
11A145
11C144
11A248

11A250
11A250-1
11A135
11B131
11W1030
11N781
11N780
11 N684

11A283
11A283-1

No. Regd.
Description per Engine
Collar—Tachometer ........ 1
Housing—Tachometer Drive .. 1
Washer—Tachometer ....... 1
VALVE COVER ASSEMBLY—LEFT BANK |
Same as 11C389 except the follow-
ing: '
Cover in place of 11C603....... 1
Plug in place of 11W1065...... 1
Screw — Valve Cover to Cylinder
Head ..........coivieninn. 31
Tube—Valve Gear Cover Drain... 1
Hose — Valve Gear Cover Drain
U sosersn e T 2
Clamp: Bosl: id i s bam et 8
Vertical Drive Assembly
VERTICAL DRIVE GEAR & BEARING AS-
BEMBLY < oicnwes e aled e 1
Shim—Vertical Drive Gear..... *
Key — Distributor Lower Drive
Gear ..., 2
Gear—Vertical Drive ......... 1
Spacer—Accessories Drive Gear.. 1
Gear—Vertical Drive Shaft. .. .. 1
Pin—Vertical Drive Shaft Taper |1
Nut—Vertical Drive Shaft...... 1
Pin — Vertical Drive Gear Nut
Cotter ..o.viviiniinennnnnn. 1
SHAFT—VERTICAL DRIVE ....... i
Pin—Vertical Drive Shaft.... 2
Gear—Water Pump Drive... 1
BEARING HOUSING ASSEMBLY.... |
Bushing—Vertical Drive Shaft 2
Housing—Vertical Drive Shaft |
(Gasket — Bearing Housing to
CTRORCRES: & vonivides i 2
Shim—005 . iiissiive. aaics R
Shim—.010 ..........co...... »
GEAR AND SHAFT ASSEMRLY—LOWER
VERTICAL DRIVE .......... wwe |
Shaft—Vertical Drive Shaft Qil
POMD o snneniaaiseis & 1
Gear—Vertical Drive Shaft..... 1
Nut—Vertical Upper Drive Gear |1
Pin—Taper Vertical Upper Drive
G oo caiiersaviceiieeaies 1
Pin—Cotter—Vertical Drive Gear
Nut .oiiniieeieennnn, 1
Shim—.003 .................. o
SRR . s .




Part No,
11A283-2
11A283-3
11D332

11A532
11B379
11N736
11W1032

11W1016
11W1017
11W1018
11D355

11A532
11B378
11N736
11W1034

11W1016
11TW1017
11W1018
11N521
11D342

11W1036
11W1037
11W1038
1IN736
11B628

11W1071
11A533
11A534
1IN512
- 1INS13
11D342-1

* As Required

No. Regd.

Description per Engine
Shim—.010 .................. .
ShIm—020 . ..uvvnmmenees .

TUBE ASSEMBLY WATER INLET—
RIGHT BANK ....vvrvvnnnsnnns 1
Flange—Water Inlet Petcock.... 1
Tube—Water Inlet Manifold... 1
Flange—Water Inlet Manifold.. 6
Tube—Main Water Inlet Mani-

2] (R 1
Nipple—Long ................ 1
Nipple—Medium ............. 1
Nipple—Short ............... 3

TUBE ASSEMBLY — WATER INLET —
LERE BANE. o rmmnmmss W
Flange—Water Inlet Petcock... 1
Tube—End—Water Inlet ..... 1
Flange—Water Inlet Manifold.. 6
Tube—Main Water Inlet Mani-

71 5 . 1
Nipple—Long ....... cineovans 1
Nipple—Medium ............. 1
Nipple—Short ............... 3

Petcock .......coivvviineinnn. 2

OUTLET ASSEMBLY—WATER—RIGHT
HANMD & issvaseivs e 1
Nipple—Tube—Short ......... 3
Nipple—Tube—Medium ...... 1
Nipple—Tube—Long ......... 1
Flange—Water Outlet Manifold 6
Tube—End Right Hand and Left

Hand ..................... 2
Tube—Right Hand—Main .... 1
Tube—3¢ x 7 long............ 1
Tube—14 x 7Y long. .......... 1
PEOE 0 S0 i i e bmmrwn 1
Tee .o i 1

OUTLET ASSEMBLY — WATER — LEFT
HEAND v oo e s Sesai 1

Same as 11D342 except the follow-
Ing:

Part No.
11W1070
25N2464
V-1636
11N539
25N2390

11C384-1
11C384
11A860
11A860-1
11N466
11A320
V-2403
11N485

V-2408
11D335
11A376
11B385

11N554
1IN556
11N791
11B385-1
11N550
11N551
1IN552
V-2199
11N560
11B641-T
11N599
11N796
11N798
11N799
TIN562
11C812

11N797

No. Regd.
Description per Engine
Tube in Place of 11WI1071..... 1
Nut—1,—28 Plain ............ 48
Washer—14 Lock ............. 48
Hose . ..cooiiiiiiieiiiiiinnnn. 2
Clamp ..ot i ei e 4
Miscellaneous
INSTRUMENT PANEL—ASSEMBLY... 1
Instrument Panel ............. i
Nut—Instrument Panel ........ 2
Sleeve—Instrument Panel ...... 2
Switch—Push Button .......... 1
Switch—Ignition .............. I
Gauge—OQOil Pressure .......... 1
Gauge — Temperature (12’) or
FINSGL: (20 .vavnvcemass: 2
Gauge—Fuel Pressure ......... 1
Crate—Shipping ................ 1
Plate—Name .......cvvcvvvennn 1
ASSEMBLY—FRESH WATER EXPAN-
SION TANK . ......cvuueunennn 1
Elbow ......ccoiviiviininn. 2
Rod ..o, 2
Gage—Glass .......viii00:0a. 1
NalVe: jucemnnin st SossmmEsa 2
Screw—840 ... 10
Washer—Lock (6-32) ........... 10

Nut—Plain—Hex. HD. (6-32)... 10
Tachometer .............. A 1
Casing Assembly—Tachometer Cable 1

Wrench—Crankshaft Hub Nut.... 1
Wrench—Spark Plug ........... 1
Nut—%is—18 Hex, ............. 2
Cap—Screw—%¢g—18 ........... 2
WHNEE =My  canvienannmns e 2
Lockwasher—%{¢ ............... 2
ARBIE Imbn cooncnmssssvammcsme 2
Bolt—146 ........oviiiivninnnnns 6

T U.S. GOVERNMENT PRINTING OFFICE. 1945842850
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